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Patented Apr. 27, 1926. 1,582,870 

UNITED STATES PATENT oFFICE. 
EDWARD . GULICK, OF ELKHART, INDIANA, ASSIGNOR TO C. G. CONN, LTD., OF 

ELKHART, INDIANA, A. CORPORATION OF INDIANA. 
IVILLING INACHINE FOR MIUSICAL-INSTRUMENT KNOBS, 

Application filed October 30, 1922, serial No. 597,731. 
To all thon, it may concern: 
Be it known that I, EDWARD J. Gu LICR, 

a citizen of the United States, residing in 
the city of Elkhart, county of Elkhart, 
indiana, have invented certain new and use 
ful Improvements in Milling Machines for 
Musical-instrument Knobs, of which the 
following is a specification. - 
This invention relates to improvements 

in the manufacture of musical instruments, 
and particularly to the manufacture of saxo 
hones. in bi'ass instruments, and particularly 

Saxophones, modulations of the tone pro 
duced ai'e effected by the control of valves 
which establish or close communication be 
tweein the interior of the instrument body 
and the air. These valves are plates pro 
vided on their operative surface with a 
cushioning eleinent and their application to 
or removal from the valve seat is effected 
by lifting the plates through a lever al 
i’angement which the player actuates with 
his fingers. The fulcrums for the valve 
levers are formed by knobs and the present 
invention is directed to improvements in 
a machine by means of which the heads of 
the knobs serving as supports for the full 
crum pins may be suitably machined to 
accominodate the pins and the level's for the 
valve plates. 

It is therefore an object of the invention 
to provide a machine in which through 
suitable adjustment of the instrument body 
with respect to one or a plurality of tools 
the operative relation between the knobs 
and the tools may be established, whereby 
upon driving said tools the knobs are ma 
chined. 

It is also an object of the invention to 
arrange a plurality of rotary cutting tools, 
as for instance ordinary milling cutters, on 
a single shaft, in spaced relation correspond 
ing to the spaced relation which knobs lo 
cated in the same axial plane of the saxo 
phone body occupy. 
The invention also has the object of com 

bining a plurality of carriers of milling 
cuttel's or the like in a single support and 
to provide for the adjustability of this sup 
port so as to selectively place any one of 

these carrie's into operative relation with 
the drive of the machine. 

Another object of the invention is to pro 
vice for the adjustment of the instrument 
body in such manner that the body may be 
rotated about its axis and may be secured 
in the adjusted position to bring a knob or 
an axial series of knobs into operative rela 
tion with respect to the cutters or with re 
spect to that assembly of cutters which, 
through selective adjustment of the common 
stipport of the cutter carriers, has been 
placed in a predetermined position. 
The invention also contemplates to pro 

vide a machine in which normally the in 
strument body is retained in an inoperative 
position and in which the transfer of 
this body after suitable rotary adjustment 
theref to an operative position, may readily 
be effected by the movement of a single 
lever. - 

The invention also contemplates the pro 
vision of means whereby the movement 
of the saxophone body to operative or in 
operative position is automatically limited 
and whereby particularly the movement of 
the body to operative machining position 
is inited so that excessive depth of opera 
tion of the milling cutters is avoided. 
The invention also has the object of pro 

viding in a machine of this character means 
for positively locking the common support 
of the carriel's of the milling cutters in one 
of several predetermined positions to pre 
vent inexact adjustment of the carrying 
shaft for an assembly of cutters. 
"he invention also has the object of in 

cluding in a machine of this character means 
for positively locking the instrument body 
in any one of a plurality of positions after 
rotary adjustment to assure that the knob or 
knobs to be machined are exactly in that 
position in which the operation can be per 
formed with the highest degree of efficiency 
and speed. 
The invention also has the object of pro 

viding a single drive shaft for a plurality 
of carrying shafts for the milling cutters 
and to effect the operative connection of the 
single drive shaft with the selected shaft of 
the milling cutters only when the source of 

5 5 

70 

80 

90 

  



5 

25 

5 

50 

5 5 

GO 

2 

power is placed in operative relation with 
espect to the machine, whereby automati 
cally this driving relation between the drive 
shaft and the Seiected cutter shaft is inter 
upted upon interruption of the drive to 
prevent accidental displacement of the se 
lected cutter shaft from operative position. 
The invention also has the object of pro 

viding a support for the Saxophone body 
which is movable to such an extent that the 
insertion of a Saxophone body on a handrel 
or the removal of the body from the inandrel 
may rapidly be effected without interfering 
with the rapidity with which a second 
bearing for the saxophone body may be 
placed to operative position to retain the 
body during operation. 
With these and numerous other objects 

in view, an embodiment of the machine is 
illustrated in the accompanying drawings, 
the novel features being pointed out in the 
appended claims, and is described in the fol 
lowing specification. 

In the drawings: 
Fig. 1 is a front elevation of the machine 

with parts shown broken away; 
Fig. 2 is a top plan view on the operative 

elements of the machine; 
Fig. 3 is an end elevation of the machine; 
Fig. 4 is a sectional view on the line 4-4 

of Fig. 1 on a Somewhat larger Scale, show 
ing the support of a carrier for the cutter 
shafts; 

Fig. 5 is a horizontal section on line 5-5, 
Fig.1, through the drive and clutch for the 
cutter shafts; 

Fig. 6 is a detail view, partly in Section 
of the actuating elements for the clutch; 

Fig. 7 is a sectional view on a larger scale 
on line 7-7, Fig. 1, through the end of the 
Inhandrel Supporting shaft; 

Fig. 8 is another sectional view on line 
8-S of Fig. 1; 

Fig. 9 is a side elevation of a cutter; 
Fig. 10 shows a clutch head in elevation; 
Fig. 11 is a front view of the same: 
Fig. 12 is a front view of the companion 

clutch collar; 
Fig. 13 is an edge view of the same; 
Figs. 14, 15 and 16 are elevations of dif 

fellent knobs; 
Fig. 17 shows partly in section and part 

in elevation a clamp bearing for the man 
drel, and 

Fig. 18 is a sectional view and part ele 
vation of the device for fixing the saxophone 
body on the mandrel. 

Fig. 19 is a detail view of the end of one 
of the tool spindies. 
The machine comprises standards 1 on 

which a bed 2, similar to the bed of a lathe, 
is supported. The bed carries on its top 
surface a head bearing 3 and a tail bearing 
4; the latter may be longitudinally adjust 
able thereon, the bed having a T-groove 2 
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to receive the heads of clamping bolts 4 
inserted through the base of the bearing 
(Fig. 8). This render's possible the use of 
cutter shafts of variable length. The bear 
ings 3 and 4 Serve for rotatably carrying the 
Supports of the cutter shafts. - 
The head bearing 3 consists of a split 

and approximately cylindrical casing 5 in 
which is rotatably fitted a drum support 6 
for jack shafts or extensions of the cutter 
shafts (Figs. 4, 5). In the illustrated em 
bodiment three of these extensions are 
shown, each being mounted in a journal 
sleeve 8 which is located in a bearing 9 of 
the dru in 6. The tubular bearings are con 
nected with a central sleeve 10 and the latter 
is keyed to a rotatable bar 12 which extends 
therethrough. For retaining the drum 6 
and thereby also the extensions 7 in selec 
tively predetermined position relatively to 
the bed, a locking device is provided com 
pricing a spring controlled plunger 11, Fig. 
4, which is slidable in a tubular extension 
14 secured to the casing 5. The upper end 
of this plunger carries a knob 15 having a 
can surface 16 which cooperates with a 

80 

90 

companion cam surface 13 on the sleeve 14, 
whereby upon rotation of the knob 15 in 
one direction the plunger will be withdrawn 
against the tension of the spring while upon 
l'otation of the knob in opposite direction 
the spring will force the plunger 11 with its 
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reduced end 18 into one of the three sockets 
19, which are provided on the circumference 
of the drum 6. The tail bearing 4 also ro 
tatably supports the bar 12, on which is 
fixed a spider 20 carrying removably the 
ends of the tool spindles 21. 
The mechanism for individually and se 

lectively driving these spindles comprises a 
motor 22 on a bracket 23 and having a 
pulley from which a driving belt 24 extends 
to a pulley 25. The pulley is connected by 
means of the bolts 26 and web 27 (Fig. 5) 
with the flange 28 of a bushing 29 Secured 
to a countershaft 30 by a key. The bushing 
and countershaft are supported in the bear 
ing 31 forming part of a bracket, 32 which is 
secured to the bed of the machine. This 
bearing has a flange 33 in marginal abut 
ment with a cylindrical extension 6' of the 
drum 6. to form a housing for the extensions 
7. In this way the drum 6 with the bearing 
for the central bar 12 therein may be rotated 
while maintaining permanently closed the 
chamber in which these parts are located. 
The rotation of the drum 6 is effected by 
means of one or more handles 36 which 
project from this drum extension 6. 
The countershaft 30 ends in a coupling 

head 34 provided with a plurality of claws 
and the shaft extensions 7 also are provided 
at their ends with collars 35 adapted for 
operative engagement with the head 34 of 
the countershaft. 
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The tool shafts 21 which carry the cutters 
37 are readily attachable to and removable 
from the shaft extensions 7, from which 
they are driven, as they are provided with 
fiattened end portions 21 adapted to enter 
the recesses 38 in the shaft extension3 . 
Their projecting ends have Screw threads at 
39 whereby the nuts 40, Figs. and 2, may 
be secured partly on the interengaging ends 
of the extensions and tool shafts 21 to pie 
vent axial displacement of these parts. 

SIackets 41 which are secured at the front 
end of the bed by means of clamping bolts 
42 entering a longitudinal i-groove carry 
each a bearing 43 ior a rock shaft 44. Thi 
reck shaft is provided with longitudinally 
adjustable claimping collars 45, 46, on whch 
the bearings for the mandrel are Supported, 
so as to be rotatable in the plane of the top 
surface of said collars. 
The head bearing 47 for the mandrei 50 

comprises a cylindrical casing with a hori 
Zontal axis and having in its lower part a 
Socket 48 with a vertical axis. A cylindri 
cal extension 49 provided with a groove 51 
projects from the collar 45 into the cylindri 
cal bore 48. A short key 52 seated in the 
groove 51 of the extension 49 traveries a 
portion of the bearing 47. This permits of 
rotary movement of the bearing 47 with re 
spect to the pedestal or collar 45, prevents 
however dispiacement in upward or down 
Ward direction. 
The mandrel 50 is secured to the Steim 50 

which is supported in the bearing 4 and 
which is provided within the bearing on its 
circumference with several sockets 53 to re 
ceive the locking pin 54 at the end of a 
Spring controlled plunger 55, guided in a 
tubular extension 56 of the bearing 47. The 
sleeve terminates in a cam surface 57 in 
cooperation with a companion surface 57 
on a knob 5S fixedly connected with the 
plunger, Fig. 7. Upon part rotation of the 
knob in One direction the plunger will be 
withdrawn by the can action against the 
tension of the spling while upon rotation in 
the other direction the spring will cause the 
locking pin to enter into one of the sockets 
On the Stein 50'. provided the latter has 
been turned to biting a socket into alinement 
with the plunger. The location of the 
sockets on the land Fel stems circumferen 
tially corresponds with the circumferential 
distribution of the knobs K or of axial Series 
of knobs on the saxophone body S. 
The mandrel 50 is a conical partly tubul 

lair element having at the smaller end an 
axial extension pin 59. This pin is Sup 
Oried in a clamp bearing 60 mounted on the 

collar 46. The bearing 60, which is partly 
split longitudinally, carries a journal bar 61 
having at One end a socket to receive the 
i'educed pin 59 of the mandrel. The two 
split parts are provided with alined bosses 

of which the lower one is tapped. A clamp 
ing screw 62 extends into the tapped portion 
and loosely through the other boss and is 
provided at the projecting end with a 
handie and with a collar. Upon turning 
the handle in one direction the two split 
port.ons of the bearing will be forced to 
ward each other while upon movement 
in opposite direction the pressure Will be 
eleased, whereupon the journal bar 6i may 
be slid axially within the bearing to release 
the pin. 59, permitting the removal of the 
mandrel or to provide a seat for this pin. 
The base plate of the bearing 60 is provided 
with two 
clamping screw extend into the collal 46, 
whereby the tail bearing of the mandrel may 
be angularly adjusted and locked in prope' 
position. 
A lever 64 is attached to the rock shaft 

44 by means of a collar and serves as a 
handle whereby this shaft may be turned 
about its axis. Another collar 65 adjacent the 
ii1st named collar has a downwardly extend 
ing artin 
which an adjustable stop screw 67 extends. 
This stop will contact with the bracket G8 
On the bed of the machine when the shaft 
44 is rocked downward through a certain 

is i. 

rocking movement of the shaft in the oppo 
site direction, a stop screw 69 projects adjust 
ably through the bracket 68, the point of 
the Screw contacting with a boss on the arm 
66 when the lever 64 and shaft 44 are swung 
in the opposite direction, 
As both of the bearings 47 and 60 aire in 

dependently adjustable about vertical axes, 
their distance also being adjustable through 
displacement of the clamp collars. 45, it is 
obvious that the mandrel inay be adjusted 
to have its axis at an angle to the axis of the 
bar 12. In this manner the engagement oil 
all of the tools 37 on a selected spindle : 
with all of the heads of the knobs K of a 
series is assured in that main her which is 
required for properly illing or grindling. 
the Same. It is also obvious that regardle: 
of the length of the bed of the machine, 
Inhandrels of different length and of diffe 
ent taper may be mounted on the machine 
and that simultaneous engagement of the 
tools with those knobs IX may be effected 
which are axially alined on the surface of 
the saxophone body S. The rocking move 
ment of the shaft 44 effected by the lever 
64 regulates the depth to which the cutters 
engage the heads of the knobs. From Fig. 
8 it is apparent that, owing to the mounti 
described, the axis of the mandrel when in 
operative position is not parallel to the axes 
of the bar 12 or spindles 21, but that that 
Surface line of the saxophone body which 
carries the knobs to be worked is parallel 
to said axes. 

arcuate slots 63 through which : 

Fig. 8) 66 through the ends of 

For adjustably limiting the operative 
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The belt 24 is normally of such length as 
to slip over the rim of the pulley 25 with 
out causing the drive of the same. In ordei 
to bring the belt into operative relation, a 
tightener pulley 70 is mounted on aii ai'i, 
1 secured to a lever 72 which is pivotally 

supported in a bracket 73 at the end of the 
machine. A spiring 74 ancho'ed at its lip 
per end in the bed, as shown in Fig. 1, 
tends to pull the lever 2 upwardly to l'e- 
tain thereby the idler pulley in inoperative 
position. in order to nove this pulley to Op 
erative position a link (5 pivoted to the level 
2 extends to another artin 6 which is i:- 

edly Secured on a rock shaft supportel 
near the botton of the bed and provided 
with a treadie arm 78 which projects for 
Wardly within convenient reach of the op 
ei'ator to be manually engageable by hill. 
Upon depression of the treadle the rock 
shaft, aft will effect a swinging novellent of 
the ever 72 to force the idier 0 towards 
the belt and to tighten the gaine. Jpon re 
lease of the treadle the Spiring 4 will pull 
the rock shaft into normal position owing 
to the connection of spring Witi the aiii). 
2, and owing to the connection of this ai'il 
with the rock shaft it. 
The saine treadie shaft also serves for 

placing the drive shaft 30 into operative 
position, and it lay also serve for applying 
a brake to the pulley or, respectively, foil 
withdrawing the brake. A link 80 which 
is flexibly connected to the treadle shaft 

. 3. 
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by means of arn 81 extends upwardly and 
is, through arm 82, in connection with a 
collar 83 which is loosely mounted on a rod 
84, slidably secured in the bed of the ma 
chine. This rod extends at Oile end through 
a bushing 85, Fig. 6, secured to a vertica 
web of the bed. The collar 83 to which the 
link 80 is connected is provided with a can 
surface 86 in cooperation with a companion 
surface 86 on a collar 8; fixed to the rod 84. 

if, therefore, the treadie arin S is de 
pressed, the link 80 will be forced upward, 
causing a displacement of the rod to the 
lett as shown in Fig. 1. The Outer project 
ing portion of the rod is pivotally connected 
with the lower end of a lever 8S which is 
fulcrumed at 89 on a bar 90 projecting froin 
the bracket 32. The upper end of this lever 
is bifurcated and is provided with pins 91 
xtending into an annular groove of a split 

collar 92 (Fig. 5), which is rotatably con 
nected with the drive shaft 30 but which 
is held against axial displacement on the 
said shaft. Upon displacement of the l'Od 
84 to the left, as described, the lever 88 will 
be moved inward at its upper end, thereby 
forcing the collar and the shaft 30 inward 
and bringing the coupling element 34 into 
operative position relatively to that exten 
sion which had been placed into operativ 
position by the previous rotation of the 
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When the treadle arm 78 is re 
leased the treadie shaft 77 will again be 
restored to its original position by the 
Spring 74, tiereby also causing the return 
of the lever 88 to a position in which shaft 70 
30 is withdi'awn from coupling position. 
A lateral projection 93 on the lever 88 

is adapted to engage a blake shoe 94 indi 
cated in dotted lines in Fig. 1 and normally 
Ingageable with the rin of the pulley 25 75 
On a rilen portion which is not surrounded 
by the transmission belt, 24. If, therefore, 
the teadle shaft is actuated the projection 
93 of the lever 88 removes the brake shoe 
froin engage:ent with the rim, and upon if 
'etui'in of the treacle shaft to normal posi 
tion the brake shee is forced immediately 
against the pulley to stop i'otation of the 
shaft 30. 
The operation of the device will be un 

derstood from the above description. 
The various knobs K on the tubular taper 

ing bodies of brass instruments or the like, 
and paiticularly the knobs of saxophones, 
are distributed on the outer surface in such 
in annel that sole of these knobs, although 
spaced irregularly fi’Oil each other, are in 
axial alinenient, in which case a plane may 
be defined by the coinion axis of these 
knobs and by the axis of the saxophone 
body. 
The body S is placed on the mandrel and 

Secured against, displacement by a knob 100, 
having a reduced portion 101 threaded at 102 to cooperate at the threaded portion with '" 
a Screw 103 in the Stein 50 of the mandrel, 
said knob reduced portion, which engages 
in a Suitable recess in the stem 50', Seives 
also to retain the mandrel 50 securely on 
said stem, Fig. 18. The mandrel 50 for sup- " 
porting the saxophone body S is then se 
cured in place, and is held in one of several 
rotatably Selective positions by means of 
the locking pin 54. Six of these selective 
locking positions are indicated in Fig. . 
although it is obvious that the number of 
tese positions hay valry with differen: types 

The opposite end of the 

i i 

() 

of instiuments. 
maindrel is Secured by means of the reduced 
2xtension in the side clamp bearing shown 
in Fig. 17. This slide clamp bearing and 
the bearing at the larger end of the mandrel 
are then adjusted in such manner that upon 
lotation of the shaft, 44. On which the bear'- 
ing blackets 45, 46 ai'e camped, the mandrei 
will be moved relatively to axes of the cut 
tei shafts in such maine; that the maindrel 
line of the Saxaphone body containing the 
knobs to be machined is parallel to the axis 
of the cutter shafts. 
The cutters 37 on the three cutter shafts 

21 are naturally spaced axially in accordance 
with the arrangement of the knobs to be 
finished by the same. It may be advisable 
to leave the cutters on their shafts in these 

O 
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positions after they have once been placed 
thereon, and to utilize different shafts for 
different types of instruments or for the 

20 

the body. In this position that shaft exten 

40 

45 

50 

55 

60 

65 

same type of instrument but for different 
series of knobs. The operator will there 
fore select three units of cutter shafts and 
cutte's in accordance with the requirements 
of the Saxophone body to be finished. From 
Figs. 1, 2, 14, 15 and 16 it will be apparent 
that in some sets, in which knobs are in axial 
alinement with each other, some knobs may 
lequire unilateral milling on One side. Fig. 
14; other knobs may require a unilateral 
milling on the other side, and soline knobs 
(Figs. 15, 16) may again require lateral 
milling on both sides or bilateral milling. 
These three units of cutters and cutter shafts 
are inserted into their supports 6 and 20. 
the left hand ends of the cutter bearing 
shafts 21 are operatively united with the 
corresponding shaft extensions 7 through 
in its 40. The operator then rotates by means 
of the handles 36 (Fig. 1) the support 6 into 
that position in which the selected shaft 21 
and cutters 37 are in operative relation to 

sion which is associated with the selected 
shaft 21 is in opposition to the drive shaft 
30. After this adjustment of the cutter 
shafts 21 through rotation of the drum 6 has 
been effected, this drum is locked by the 
locking pin 13, Fig. 4. - 
The lever 64 for controlling the support 

ing shaft 44 of the bearing brackets for the 
mandrels is still projecting downward; the 
mandrel 50 and the bearings 47, 60 Sup 
porting the mandrel are at such distance 
from the cutting edges of the tools 37 that 
the knobs K are below a horizontal plane 
which contains the axis of the selected shaft, 
and also that of the supporting bar 12 
for the plurality of shafts 21. The parts 
are in a position different from the position 
shown in Fig. 8, the stop screw 67 near the 
lower end of the arm 66 being then in 
engagement with the bracket 68. 
After this adjustment of these parts the 

operator depresses the treadle arm 78 and 
thereby causes the tensioning of the belt 24, 
whereby the pulley 25 and shaft 30 are 
driven by a predetermined irate of speed. 
This depression of the treadie shaft also act. 
tuates the clutch lever 88 shifting the shaft 
30 axially into a position in which its clutch 
head 34 enters into operative engagement 
with the corresponding coupling collar 35 
of the selected shaft extension 7. Simul 
taneously with the tightening of the belt 
24 and with the movement of the clutch lever 
88 to throw the shaft 30 and coupling 34 
to operative position, the brake shoe is re 
leased from the pulley and the pulley is 
therefore ready to assume its normal speed 
at great, acceleration. The operator now lifts the lever 64 to 
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rotate the bearing supporting shaft 44 until 
the parts reach the position indicated in 
Fig. S and in which a further movement 
of the shaft 44 is arrested by the adjustable 
stop 69. This movement slightly lifts the 
bearings 47, 60 for the mandrel and at the 
same time moves the bearings with the 
mandrel and the saxophone body secured 
thereto into the operative position, Fig. 8, 
in which one series of knobs may be milled 
as required by the cutters 37 properly ar 
ranged and spaced from each other on the 
Selected cutter shaft 20. As the milling 
operation requires relatively short time, the 
operator may arbitrarily apply greater or 
less force to the lever for maintaing the 
orizontal rock shaft 44 in operative posi 

tion, or, if the material to be treated should 
prove exceedingly hard, the operator may 
intermittently lower the lever to prevent 

SO 

Overheating of the parts and then again raise 
the parts to operative position until the 
Operation is completed. 
In order to mill the knobs in another se 

ries, the operator loosens the slide clamp 
bearing 60 and rotates the mandrel after 
withdrawal of the locking pin 54, inserting 
this lockingpin again after another one of the 
six series of knobs shown in Fig. 8 has been 
noved into such position that upon return 
ing of the parts to operative relation, Fig. 8, 
this other series will be located in a horizon 
tal plane containing the axis of the selected 
cutter shaft and the axis of the common 
support. As the knobs in this second series 
may be staggered longitudinally in a man 
ner different from the knobs of the series 
previously treated, the operator will select 
now a shaft 21 having cutters 3 arranged to 
correspond to this second series of knobs. 
This is effected by releasing the locking 
pin 18 for the drum 6. Fig. 4, and then ro 
tating said drum by means of the handles 
36 until the selected second shaft 21 is in 
operative relation to the body S. The lock 
ing pin 18 is then restored to locking posi 
tion, and after the slide clamp bearing 60 
has been readjusted to fixedly hold the 
mandrei 50 at the reduced end, the opera 
tor again depreses the treadle arm 78 and 
then swings the lever 64 upward to bring 
this second series of knobs into milling posi 
tion. - - - - - - - 

In a similar way the operation may be 
repeated with respect to a third series of 
knobs. and the third assembly of bearing 
shafts and cutters. If then any one of 
the other series of knobs (six being illus 
trated in Fig. 8) should require a treat 
ment by cutters which are spaced differently 
from those at the present in the machine, 
or by cutters of different diameters (as for 
inistance, in order to treat one or more 
knobs K of the double valve system. shown 
in Fig. 14) the removal of the previously 
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used cutter shafts 20 may readily be 
effected by loosening the nuts 40 and with 
drawing the respective cutter shafts 21 from 
the machine, replacing them by other shafts 
which have cutters in proper arrangement 
and of proper diameter. 

claim: 
1. In a machine of the character de 

scribed, the combination of a support for 
an instrument body, a plurality of tool 
shafts, a common support for Said shafts at 
one end thereof, a second support for said 
shafts at the other end of the same, a central 
bar connecting both of said common Sup 
ports, and means for selectively adjusting 
One of said supports. 

2. In a machine of the character de 
scribed, the combination of a support for 
an instrument body, a plurality of tool 
shafts, a common Support for said tool shafts, 
shaft extensions mounted in said common 
support, and means fol' Operatively and 
exchangeably connecting tool shafts with 
the shaft extensions of said common Sup 
port. 

3. In a machine of the character de 
scribed, the combination of an instrument 
body, a plurality of tool shafts, a common 
support for said tool shafts, shaft extensions 
rotatably, mounted in said common Sup 
port, and means for exchangeably maintain 
ing the tool shafts in alinement with said 
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shaft extensions. 
4. In a machine of the character de 

scribed, the combination of a support for 
an instrument body, a plurality of tool 
shafts, a rotary drum, shaft extensions 
individually supported within said drum, 
said shaft extensions being provided with 
ends projecting from the drum and means 
for detachably uniting the ends of said ex 
tensions with the ends of the tool shafts and 
for retaining the shafts in alinement with 
said extensions. 

5. In a machine of the character described, 
the combination of a support for an instill 
ment body, a plurality of tool shafts, a drum 
rotatably mounted in the machine, a plu 
rality of bearings circumferentially spaced 
in the interior of the drum, shaft extensions 
Fotatably supported in said bearings and 
projecting from the drum, means for uniting 
the tool shafts with the projecting ends of 
the shaft extensions and in alinement there 
to, a second common support for said tool 
shafts, a central bar extending through said 
drum and through said second support, and 
a cylindrical casing forming a bearing for 
said drum. 

6. In a machine of the character described 
the combination of a support for an inst Fu 
ment body, a tool shaft, and means for ad 
justing the position of Said support rela 
tively to said tool shaft axially of said shaft 
and in a horizontal and vertical plane. 

7. In a machine of the character described, 
the combination of a support for a tapering 
instrument body having a plurality of parts 
in alinement within an axial plane of said 
body and distributed on the circumference 
of the body, a tool shaft parallel to the axis 
of said body, and means for adjusting said 
support and body with respect to the tool 
shaft to bring the line on which said parts 
roject froin the body into parallelisim with 

the axis of the tool shaft. 
S. in a machine of the character described, 

the combination of a Support for an instill 
ment body, a tool shaft, a bearing for said 
Support, means for locking said support 
within said bearing against circumferential 
displacement, and means for selectively ad 
justing said bearing in a horizontal plane 
and in a vertical plane with respect to said 
tool shaft. v 

9. In a machine of the character described, 
the combination of a support for an instru 
ment body, a tool shaft, bearings at the two 
ends of the support, a common carrier for 
said bearings On which the bearings are 
axially adjustable, said bearings being ad 
justable independently of each other oil their 
cai'i'iei in a horizontal plane and being ad 
justable independently of each other in a 
vertical plane relatively to the shaft. 

10. In a machine of the character de 
scribed, the combination of a support for an 
instrument body, a tool shaft, a bearing for 
said support, means for locking the support 
against rotation within said bearing in Se 
lected predetermined position, a carrier for 
the bearing, and a bracket inserted between 
the carrier and the bearing, the blacket be 
ing longitudinally adjustable on the carrier 
and the bearing being iotatably adjustable 
on the bracket relatively to the shaft. 

11. In a machine of the character de 
scribed, the combination of a Suport for an 
instrument body, a bearing for said support, 
means for Selectively locking said support 
within the bearing in a rotatable adjusting 
position, a carrier for the bearing, a bracket 
mounted on said carrier and supporting the 
bearing, said bearing being adjustable about 
an axis on said bracket, said bracket being 
axially adjustable on the carrier and the 
carrier being tiltable about its own axis. 

12. In a machine of the character de 
scribed, the combination of a support for an 
instrument body, a rock shaft, clamps ad 
justably mounted on said rock shaft, bear 
ings for the instrument body rotatably Se 
cured to said clamps, and means for im 
parting a rocking movement to said shaft. 

13. In a machine of the character de 
scribed, the combination of a support for 
an instrument body, a rock shaft, a bearing 
for said instrument body associated with the 
rock shaft, and means for preventing ver 
tical displacement of said bearing relatively 
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to said rock shaft without preventing rotary 
adjustment of said bearing in a predeter 
mined plane. 

14. In a machine of the character de 
scribed, the combination of a bearing for 
an instirument body, a rock shaft, a bracket 

said rock shaft and 
having a cylindrical extension, said bearing 
having a cylindrical bore rotatably fitted to 
said extension, and means coacting with said 
bore and extension for preventing displace 
linent of said bearing in (i.e.tion to he axis 
of said extension, said bearing being rotat 
able on said extension. - 

15. In a machine of the character de 
scribed, the combination of rotary tools, a 
support for an instrument body, a rock 
shaft, bearings for said support, brackets 
secured to said rock shaft and supporting 
said bearings, lineans for moving the rock 
shaft, relative to the tools, and means for 
limiting the movement of said rock shaft 
in either direction. 

16. In a machine for milling the knobs of 
a wind musical instrument, the combinatio: 
of a tapered mandrel for the instrument 
body, said handlel being movably supported 
in the machine, rotary tools in axial aline 
ment, with each other, means acting on said 
mandrel for bringing the instrument body 
into and out of operative relation with re 
spect to said tools, and means for adjustably 
limiting the movement of said mandrel with 
respect to said tools. 

17. In a machine for milling the knobs of 
a wind musical institument, the combination 
of a tapered mandrel for the instrument 
body, said mandrel being movably support 
ed in the machine, a plurality of tool shafts, 
a prime mover for the machine, means for 
selectively bringing any one of said tool 
shafts into operative relation with respect 
to said prime mover and said mandrel. 

18. In a machine for milling the knobs of 
a wind musical instrument, the combination 
of a tapered mandrel, a hollow instrument 
body carried by the mandrel, a plurality of 
tool shafts, means for selectively moving any 
one of said shafts to operative relation with 
respect to the instrument body, a drive shaft, 
means for normally disconnecting said drive 
shaft from said tool shafts, and means for 
establishing a connection between said drive 
shaft and a selectively predetermined tool 
shaft. 

19. In a machine for milling the knobs of 
a wind musical instrument, the combination 
of a tapered mandrel, a hollow instrument 
body mounted upon the mandrel, a plurality 
of tool shafts, means for moving any of said 
tool shafts into operative relation with re 
spect to the instrument body, a prime mover, 
a drive shaft, a translihission between said 
prime mover and drive shaft, said transmis 
sion being normally inoperative, and means 
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for simultaneously rendering said transmis 
sion operative and for establishing a con 
nection between the drive shaft and the too 
shaft placed into operative relation. 

20. In a machine for milling the knobs of 
a wind musical instrument, the combination 
of a tapered mandrel to support the institu 
ment body, a plurality of tool shafts ar 
l'anged in a circular series about a common 
axis, means for selectively bringing any of 
said shafts into operative relation with re 
spect to said body, a prime mover, a drive 
shaft, coupling members on said tool shafts, 
means for normally maintaining said coup- - 
ling members out of operative relation, and 
means for simultaneously effecting actuation 
of said drive shafts from the prime mover 
and for bringing predetermined coupling 
members into operative relation. 

21. In a machine for milling the knobs of 
a wind musical instrument, the combination 
of a tapeFed mandrel to support the institu 
ment body, a plurality of tool shafts each 
terminating in a coupling member, a drive 
shaft having a coupling member, means for 
Selectively moving any of said tool shafts 
to operative relation with respect to the in 
strument body, driving means for the drive 
shaft normally inoperative, and means for 
lendering said last named means operative 
and for establishing connection between the 
coupling member of the drive shaft and the 
coupling member of a selectively prede 
termined tool shaft. 

22. In a machine of the chairacier de 
scribed, the combination of a mandrel for 
an instrument body, said mandrel being 
movably supported in the machine, a plural 
ity of tool shafts, means for selectively mov 
ing any one of said tool shafts to operative 
position, a drive shaft, a pulley driven there 
by, a prime mover, a belt transmission nor 
mally inoperative between said pulley and 
prime mover, and means for simultaneously 
rendering said belt transmission operative 
and moving said drive shaft into operative 
relation with a selectively predetermined 
tool shaft. 

23. In a machine of the character de 
scribed, the combination of a plurality of 
tool shafts, means for selectively placing any 
one of said tool shafts in operative connec 
tion with respect to an instrument body, a 
drive shaft, a motor, a belt transmission ex 
tending from said motor to said drive shaft 
and normally slack to prevent transmission 
of power, and means for simultaneously ten 
sioning the belt and axially displacing the 
drive shaft in operative relation with respect 
to a selectively predetermined tool shaft. 

24. In a machine of the character de 
scribed, the combination of a support for an 
instrument body, a plurality of tool shafts 
adapted to be brought into operative relation 
thereto selectively, a drive shaft, a pulley 
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fixedly connected with said drive shaft, a 
motor, a transmission belt between said pull 
ley and motor, a tensioning device for the 
belt, a treadle shaft, connecting elements ex 
tending from said treadle shaft to said drive 
shaft, connecting elements between said 
treadle shaft and the tensioning device, and 
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means for simultaneously operating the two 
sets of connections to force the drive shaft 
E. operative relation and to tension the li 
elt. 
In witness whereof i have hereunto affixed 

my signature 27th day of October, 1922. 
EDWARD J. GULCK. 


