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The present invention relates to improvements 
in milling or similar machines, and more particu 
larly to machines of this general description hav 
ing a Work Supporting assembly including a lon 
gitudinally movable work table and a number of 
Subsidiary Supports movable in a diversity of 
paths including one such support movable lon 
gitudinally or in the direction of table travel. 

It is a principal object of the invention to pro 
vide in a machine of this general description, a 
System of power driving connections which may 
be readily controlled by the operator to secure an 
automatic Or Semi-automatic operation of the 
machine for a Wide range of operating conditions, 
and particularly for the performance of a num 
ber of new and useful operations not heretofore 
performed on machines of this general descrip 
tion. 
With this and other objects in View as may 

hereinafter appear, a principal feature of the 
invention consists in the provision of driving con 
nections for the machine including a prime nover, 
a transmission train including a reverser for the 
table, a transmission train including a separate 
reverser for the secondary support above referred 
to, and means for selectively connecting the table 
transmission train directly to the prime mover or 
under the control of the reverser for the second 
lary Support, and thereby to Secure a direct con 
trol of the direction of movement of both Sup 
ports at a net rate of feed which may be either 
the Sum or the difference of the feeding rates of 
each support. - 
Another feature of the invention consists in the 

combination in a universal milling machine, of a 
work supporting assembly including a longitudi 
nally reciprocable work table, a secondary slide 
Support movable in substantially the same direc 
tion, and a SWivel mounting for the work table 
carried on said secondary support about which 
the work table may be canted on a horizontal 
axis, together with driving connections compris 
ing a table transmission train having a reverser, 
actuating connections controlled thereby for 
driving a Spiral head attachment, driving connec 
tions including a separate reverser for the sec 
Ondary Support, and means for connecting the 
normally independent driving connections above 
described for the spiral head attachment in series 
With the transmission train including, the re 
verser for the secondary support above set forth 
for taper spiral milling and similar operations. 
The several features of the invention consist 

also in the devices, combinations. and arrange 
ment of parts hereinafter described and claimed, 

(CI, 90-21) 
which together with the advantages to be ob 
tained thereby, will be readily understood by one 
skilled in the art from the following description 
taken in connection with the accompanying 
drawings, in which Fig. 1 is a view in front eleva 
tion of a universal milling machine embodying 
the several features of the invention; Fig. 2 is an 
enlarged view partly in section of portions of the 
machine shown in Fig.1, and with parts broken 
away or sectioned to illustrate particularly the 
driving connections for the table and knee rail; 
Fig. 3 is a detail sectional view taken on the line 
3-3 of Fig. 2; Fig. 4 is a detail Sectional plan. 
view taken on the line 4-4 of Fig. 1, to illustrate 
particularly the construction of the table Screw 
locking clutch; Fig. 5 is a detail sectional view 
taken on the line 5-5 of Fig. 2, to illustrate par 
ticularly the construction of the trip bar and 
limit stop screw thereon for disconnecting the 
knee rail feed; Fig. 6 is a sectional view taken on 
the line 6-6 of Fig. 2, to illustrate particularly 
certain features of construction and certain of 
the driving connections for the Work Supporting 
assembly; Fig. 7 is a developed sectional view of 
certain of the driving connections including the 
knee rail reverser. and the connections for selec 
tively rendering the table reverser independent of 
or supplemental to the knee rail reverser; Fig. 8 
is a somewhat diagrammatic view illustrating 
the positions of the gearing connections illus 
trated in Fig. 7 when set up for the independent 
operation of the table and knee rail feeds; Fig. 9 
is a view similar to Fig. 8, illustrating the gear 
connections in an alternative position in which 
the table transmission train is supplemental to 
and is controlled through the knee rail reverser; 
and Fig. 10 is an enlarged detail view in front 
elevation of the manually operable selecting lever 
for determining the position of the selecting gear 
connections in the table and knee rail transmis 
Sion trains above referred to. 
The machine disclosed in the drawings as illus 

trating in a preferred form the Several features 
of the present invention, is a universal milling 
machine which is similar in many respects to 
that more fully described and illustrated in the 
patent to Graves and Gigger No. 1,932,546, dated 

... October 31, 1933. - 
As best shown in Figs. 1, 2, and 6 of the draw 

ings, the machine comprises a main column or 
standard 20 on which a cutter spindle 22 is 
mounted to rotate in stationary bearings of ordi 
nary description... The machine is also provided 
with a work supporting table 24 mounted to 
slide on Ways 26 formed on a Swivel mounting 28 55 
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2 
which forms part of a saddle 30 which is mount 
ed for forward and back movements transversely 
of the table travel on ways 32 carried on the knee. 
The knee unit of the universal milling machine 
herein disclosed, is built up of three relatively 
movable supports comprising a vertically mov 
able knee member 34 arranged to slide in verti 
cal ways formed on the front side of the machine 
column 20, and adjustably supported by the usual 
telescoping screw 36, and a swivel knee member 
-38 which carries the saddle ways 32 and is ar 
ranged to swing about an axis generally indi 
cated at 40 to permit longitudinal canting move 
ments of the saddle and table assembly about this 
point. The Swivel knee member 38 is in turn car 
ried on a knee rail 42 which is mounted on longi 
tudinally extending ways 44 formed on the Ver 
tically adjustable knee member 34 to provide for 
longitudinal reciprocating movements of the en 
tire assembly including the table, saddle and knee 
SWivel member 38. 
As pointed out in the patent above referred to, 

the provision for multiple adjustment of the table 
position to any desired angle with relation to a 
predetermined plane of movement of the entire 
work supporting assembly past the cutter Spindle, 
permits of a very rapid and efficient positioning 
of the Work for operation thereon in any desired 
plane without the necessity of special jigs or 
time consuming labor in properly Setting up the 
Work. 
The power driving connections employed to im 

part the required positioning movements to the 
Work with relation to a rotary cutting tool car 
tried on the Spindle 22, comprise a main driving 
element Which may be driven through a conven 
tional rate changing mechanism for imparting 
the desired feed rate to the work, a power trans 
ninission train including a reverser of ordinary de 
scription for driving the table, and a similar 
power trainSmission train including a reverser for 
imparting feeding movements to the knee rail 42. 
The table driving connections as best shown 

in FigS. 2 and 6, comprise a table screw 46 rotat 
ably mounted in bearings formed in the under 
side of the table, and a cooperating nut 38 sup 
ported against axial movement in a bushing 50 
forming a part of the swivel saddle support 28. 
Rotational movements are imparted to the screw 
46 through connections including a reversing 
clutch member 52 splined to the screw 46, and 
arranged for engagement alternatively with co 
Operating clutch faces formed on two oppositely 
driven bevel gears 54 and 56, which are supported 
in external sleeve bearings formed on the swivel 
Saddle member 28 concentrically with the screw 
46, and are driven by means of a cooperating 
bevel gear 58 secured to the upper end of a ver 
tical drive 60 which extends downwardly through 
the axis of the swivel support: 28 and saddle 38. 
At its lower end the shaft 60 is provided with a 
bevel gear 62 which is arranged to mesh with a 
corresponding gear 64 splined to a transversely 
extending drive shaft 66 supported along the axis 
of rotation of the swivel knee member 38. In 
Order to maintain the gear 64 in mesh with the 
gear 62, the gear 64 is provided with a sleeve 
hub 68 which is externally supported in a bearing 
formed in a downwardly extending bracket 70 
forming part of the saddle 30. The transversely 
extending drive shaft 66 is in turn driven through 
Connections which include a bevel gear 72 formed 
in the rearward end of the drive shaft and a co 

5 
operating bevel gear 73 splined to turn with and 
to slide axially with relation to a longitudinally 

2,094,484 
extending shaft 74 mounted in the vertically 
adjustable knee 34. 
The position of the table reverser 52 is con 

trolled through connections (see Figs. 1 and 6) 
which comprise a forwardly extending clutch 
shaft 77 which is rotatably supported in bearings 
formed in the swivel saddle member 28, and is 
connected at its rear end by means of an eccen 
tric pin to a clutch shoe 78 Supported in an 
annular groove formed in the clutch member 52. 

. At its forward end the control shaft carries 
an upwardly extending manual clutch lever 79. 
The machine is also provided with the usual stop 
dogs which operate when rendered operative to 
shift the clutch member 32 to neutral position to 
arrest further movement of the table. These 
dogs as shown at 8 and 3 are adjustably Suip 

0. 

5 

ported in a track 82 formed in the front Side of . 
the table, and cooperating with two vertically 
extending pins 83 and 84 which have formed 
thereon rack teeth arranged to mesh with a gear 
85 on the clutch shaft 77. 
The table driving connections above described, 

are readily adapted for driving any one of the 
usual attachments which may be carried on the 
Work table 24 of the machine, as for instance, 
the usual spiral head illustrated in the dra WingS. 
In order that the table screw 4.6 may be utilized 
for this purpose without at the same time caus 
ing any movement of the table 24, the nut 48 
above referred to, has splined to the external pe 
riphery thereof, a clutch member 86 which may 
be engaged alternatively with a stationary clutch 
member 87 to lock the nut 48 in stationary posi 
tion, and thereby to cause an axial movement of 
the table to take place, or may be engaged with 
a freely rotatable but axially stationary clutch . 
member 88, thereby locking the feed screw 46 
against axial movement. As best shown in FigS. 
2 and 4, the stationary clutch member 87 is rig 
idly secured to one face of the bracket bearing 
50. The clutch member 88 is freely rotatable on 
the screw 46, being held against axial movement 
with relation to the machine by the engagement 
of a pin 89 formed on an adjacent portion of the . 
swivel saddle support 28 with a peripheral groove 
90 in the clutch member 88. The position of the 
clutch member 86 is controlled (see Fig. 4) by 
means of a manually operable lever arm 92 se 
cured to the forward end of a rock shaft 94 which 
at its rear end carries an eccentric pin 98 ar 
ranged for engagement With a peripheral groove 
98 in the clutch member 80. . A spring-pressed 
detent OO formed in the lever arm 92, operates 
to lock the lever 92 and clutch member 80 in 
either one of two alternative operating positions 
as best shown in Figs. 1 and 4. 
As best shown in FigS. land 2 of the drawings, 

the machine is fitted with a spiral head. i02 of 
ordinary description, which is bolted in the usual 
manner to the Work Supporting table, and is 
driven from the table feed screw 46 through a 
gear 04 secured to one end of the feed screw 46 
which through the usual change speed and re 
duction gearing, serves to drive the work arbor 
f06. Inasmuch as these connections are well 
known in the art, and do not specifically form 
any part of the present invention, no further ill 
lustration or description thereof is believed nec 
essary. - 

Longitudinal feeding movements are imparted 
to the knees rail 42 through connections which 
comprise a feed screw 0 which is supported at 
each end in end thrust bearings in the knee mem 
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2,094,484 
ber 34, and meshes with a cooperating nut f2 
formed on the knee rail 42. - 
In accordance with the present invention, the 

drive shaft 74 of the table transmission train 
and the feed screw O for imparting feeding 
movements to the knee rail 42, are driven through 
gear connections supported in a gear box 20, 
Which are constructed and arranged, in connec 
tion with the several adjustable elements of the 
Work supporting assembly above described, to 
adapt the machine for the performance in a new 
and more efficient manner, of a number of oper 
ations not heretofore considered practicable for 
machines of this type. The driving connections 
referred to, comprise a drive shaft 22 which 
may be driven from any convenient source of 
power through a conventional rate changing 
mechanism for imparting the desired rate of feed 
to the Work, and is to be considered as the prime 
mover in the power driving connections for the 
Several Supports comprising the work supporting 
assembly. As best shown in Figs. 3, 7, 8, and 9, 
the screw shaft for driving the knee rail 42, 
is driven from the prime mover 22 through re 
Versing clutch connections including a reversing 
clutch member 24 loosely mounted on a stub 
shaft 26 and arranged for axial movement into 
clutching engagement with corresponding clutch 
faces formed on each of two reversely driven 
gears 28 and 33. A gear 32 formed on the 
periphery of the clutch member 24, meshes with 
a gear 34 on the screw shaft ff0 for driving the 
knee rail support 42. The gear 28 of the re 
Versing clutch mechanism is driven directly from 
the prime nover 22 through a meshing gear 36 
rigidly secured thereon. The gear f3() of the 
reversing clutch mechanism is constantly driven 
in a reverse direction from the prime mover 22 
through gear connections comprising a sleeve 
gear member 38 loosely mounted to turn on a 
stub shaft 40, and having formed thereon a 
gear 42 meshing with the reversing gear 30 
and a second gear 44 meshing with the driving 
gear 36 on the prime mover 22. 
For controlling the position of the reversing 

clutch member 24 to disconnect the rail feed or 
to drive the knee rail member 42 in either direc 
tion, a clutch control lever 46 is rigidly secured 
to a short pivot post 48 extending downwardly 
into the gear casing 20, and has pivotally 
mounted thereon a clutch shifting yoke 50, which 
is arranged to engage the two sides of the gear 
32 formed on the periphery of the clutch mem 

ber 24. A manually operable hand lever 52 
secured to the post 48 provides a convenient 
means for manually shifting the clutch. The 
clutch may also be controlled automatically to 
stop further movement of the knee rail support 
42 to a limiting position in each direction, 
through connections comprising a control rod 
54 slidably mounted in the knee member 34,. 
and connected at the right-hand end as shown in 
Fig. 2, to a forward extension of the clutch lever 
arm f46. As best shown in Figs. 2 and 5 of the 
drawings, stop dogs such as 56, fitted onto, a T 
shaped track 58 on the control rod 54, and held 
adjustably in position by means of clamping 
bolts 60, are arranged, for engagement with an 
abutting portion of the knee rail support 42 upon 
movement of the rail to the desired limiting po 
sition, thus causing the control rod 54 and 
clutch lever 48 controlled thereby, to be shifted 
in the corresponding direction to disconnect the 
clutch member 24. 

movement in either direction. 

3 

In accordance with a principal feature of the 
invention, the table transmission gear train in 
cluding the shaft 74, is arranged for two alter 
native modes of operation, namely, to be directly 
and continuously driven from the prime mover 
22, or to be connected for actuation from the 
knee rail feed reverser 24 and gear 32, in which 
latter case the movement of the reverser 24 to 
start and stop and to determine the direction of 
movement of the knee rail will simultaneously 
operate to start and stop and to determine the 
direction of drive of the table transmission train 
above described. To this end a clutch gear 64 is 
Splined onto the shaft 4, and is arranged to be 
moved axially to the right to the full line position 
shown in Fig. 7, and diagrammatically in Fig. 9, 
thus connecting the shaft 74 of the table trans 
mission train under the control of the knee rail 
feed reverser 24, or to be moved alternatively 
to the left to the position shown in dot-and-dash 
lines; in Fig. 7, and diagrammatically in Fig. 8, 
causing the clutch gear 64 to mesh with gear 
44 on the shaft & , , which in turn meshes With 

the driving gear. 36 and the prime mover 32 for 
the independent operation of the table feed. As 
shown in the drawings, the position of the clutch 
gear 64 is conveniently controlled by means of 
a clutch yoke 63 which engages each side of the 
clutch gear 64, and forms part of the clutch con 
trol slide 68 carried on the inside of the casing 
20. The position of the clutch side 68 and 

clutch gear 64 is controlled by means of a man 
ually operable detent mechanism which comprises 
a screw threaded into the slide 63 and ar 
ranged to project outwardly through a slot 72 
formed in the gear casing 28. A sleeve men 
ber is is fitted over the head of the Screw ) 
and held in locking engagement with one of two 
recesses 6 in the casing 29 by means of a 
compression spring 78 coiled about the screw 
A 20 between an enlarged head on the screw and 
the flange or collar forming the inner end of the 
sleeve detent member 4. 
The universal milling machine constructed and 

arranged as above set forth, is well adapted for 
the performance of spiral taper milling. The ma 
chine as illustrated in Figs. 1 and 2, is set up for 
Such an Operation upon a taper spiral cutter gen 
erally shown at 89 in Fig. 1, supported at one end 
in the head stock 6 of the usual spiral head 
fo2, and at its other end in a tail stock $82 bolted 
to the work table 24. For this operation, the en 
tire work supporting assembly including the table, 
Saddle and the Swivel knee member 38 is canted 
about the axis of the swivel knee member 38, in 
order to secure the correct positioning of the work 
With relation to the cutter, the translatory move 
ments of the work then being supplied by in 
parting the necessary feeding movements to the 
knee rail support 42, so that the entire work sup 
porting assembly carried on the rail 42 is moved 
as a unit. For this operation the table clutch 
member 86 is moved to the right out of engage 
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ment with the stationary clutch member 87, thus 
rendering the table screw 66 inoperative to move 
the table 24, while at the same time the engage 
ment of the clutch member 36 with the rotatable 
clutch 88, operates to lock the table against 

The clutch gear 
64 is moved to the right hand position illus 
trated in Figs. 2 and 9, so that the table trans 
mission train including the spiral head actuating 
connections thereto is rendered subsidiary to 
and directly under the control of the reversing 
clutch member 24 for controlling the starting 
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4. 
and stopping, and direction of movement of the 
knee rail 42. The table reversing clutch 52 is 
Operatively connected to one or the other of the 
reversing gears 54 or 56, to fully establish the 
operating connections to the spiral head under - 
the control of the reversing clutch member 24. 
It Will readily be seen with this construction and 
Set-up of the operating mechanisms, that the 
Operator has merely to operate the ever 52 to 
Start and stop the feeding operation of the Work 
past the Cutter and at the same time to control 
starting and stopping of the spiral head to main 
tain at all times the correct operating relation 
between the feeding and rotational movements 
imparted to the work. 
The universal milling machine herein disclosed 

is also adapted by reason of the improved coordi 
nation of the driving gear trains for the several 
cooperating supports of the work assembly to 
Secure a greater flexibility and range of operation 
for the machine in the performance of other mill 
ing Operations. Such as ordinary milling. For an 
extremely rapid, or conversely, an extremely slow 
Operation of the table, the table transmission 
train is connected in series with the knee rail 
Support clutch 24 as above described and as best 
shown in Fig. 9 of the drawings, and the clutch 
member 86 is shifted to the left into engagement 
with the stationary clutch member 87 to connect 
the table feed screw 46 to drive the table. The 
Speed of the table when the knee rail clutch 24 
is now shifted to either operating position, will 
be the resultant of either the combined driving 
rates of the table and rail in the same direction, 
or their differential if driven in opposite direc 
tions depending upon the position of the table 
reversing clutch 52. 

In Order to adapt the machine for the novel 
and improved mode of operation of the table 
above described, the gears in the transmission 
trains have been selected to drive the table and 
rail respectively at different rates, and thereby 
to produce a differential movement having a pre 
determined value for slow Speed operation of the 
table. With the present construction the differ 
ential driving rate of the table and knee rail Sup 
portS is Secured by varying the number of teeth 
in one of the two gears 72 and 73, the gear. 72 
having 25 teeth, and the gear 73 having 18 teeth, 
SO that the table is driven at substantially three 
fourths of the rate of travel of the knee rail Sup 
port 42 which is driven from the shaft 22 at 
the usual driving rate secured by the use of one. 
to One gear driving ratios throughout. 
A preferred embodiment of the invention hav 

ing been described, what is claimed is:- 
1. In a milling machine, the combination with 

a Cutter Spindle, of a work Supporting assembly 
including a longitudinally movable work table, 
a plurality of subsidiary supports therefor mount 
ed one on another to move in a diversity of paths 
and including a support movable longitudinally in 
the direction of table movement, driving connec 
tions for controlling the rate and direction of 
travel of the Work table comprising a prime mov 
er, a transmission train having a predetermined. 
geared driving ratio and including a reverser for 
moving the work table, a transmission train hav 
ing a different geared driving ratio and includ 
ing a separate reverser for moving said longi 
tudinally movable Secondary support, and a clutch 
connection shiftable to connect said work table 
transmission to be driven from said latter re 
verser whereby said latter reverser is operative 
to control simultaneously the starting and stop 

2,094,484 
ping and reversal of both the table and longi 
tudinally movable Support. 

2. In a milling machine, the combination with 
a cutter Spindle, of a Work supporting assembly 
including a longitudinally movable work table, 
Supporting means therefor including a secondary 
Support movable longitudinally in a plane parallel 
to that of the table movement, and driving con 
nections for controlling the rate and direction of 
travel of the work table comprising a prime mov 
er, a transmission train having a predetermined 
geared driving ratio and including a reverser for 
moving the work table, a transmission train hav 
ing a different geared driving ratio and includ 
ing a Separate reverser for moving Said secondary 
Support, and a clutch connection shiftable to 
Connect said table transmission train to be driven 
directly from the prime mover, or alternatively 
from the latter reverser whereby said latter re 
WerSer is operative to control simultaneously the 
table and support. 

3. In a milling machine, the combination with 
a Cutter Spindle, of a longitudinally movable Work 
table, a transversely movable saddle support for 
the Work table, a Vertically adjustable knee hav 
ing thereon a longitudinally movable rail Sup 
port for the Saddle, driving connections for con 
trolling the rate and direction of travel of the 
work table comprising a prime mover, a trans 
mission train including a reverser for moving the 
Work table, a transmission train including a sepa 
rate reverser for driving the rail support, and 
means operable for connecting said table trans 
mission train to be driven from Said prime mover 
Selectively under the control of Said rail support 
reverser or independently thereof. 

4. In a milling machine, the combination with 
a Cutter assembly including a cutter spindle and 
a Support for the Spindle, a work supporting as 
Sembly including a slidable work table, and a 
plurality of secondary slide supportsmounted one 
on another for translatory movements in a plu 
Itality of different paths and including SWivel con 
nections interposed between the table and one of 
Said Supports for SWinging the work support about 
both transverse and vertical axes, power driving 
Connections for the machine comprising a trans 
mission train for said work support including a 
reverser, a transmission train including a sepa 
rate reverser for imparting translatory move 
ments to said last mentioned secondary support, 
and means for Selectively connecting said Work 
Support transmission train to be driven directly 
from the prime mover or from said latter reverser 
Whereby said latter-reverser is operative to con 
trol Simultaneously the operation of the table 

... and Said secondary support. 
5. In a milling machine, the combination with 

a rotary Cutter Spindle, of a work supporting as 
Sembly including a longitudinally movable work 
table and a plurality of Secondary slide supports 
therefor mounted one upon another for trans 
latory movement in diverse paths and including 
SWivel connections interposed between the table 
and one of said secondary supports for canting the 
Work table about both transverse and vertical 
axes, power driving connections for the machine 
including a prime mover, a transmission train 
for said Work support including a reverser, ac 
tuating connections for a spiral head attachment 
On the table, a transmission train including a 
Separate reverser for imparting longitudinal 
translatory movements to said last mentioned sec 
Ondary Support, means for connecting said table 
transmission train to drive said actuating con 
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2,094,484 
nections for the spiral head attachment and for 
rendering said transmission train inoperative to 
drive the table, and means for connecting Said 
table transmission train to be driven from the 
prime mover selectively under the control of Said 
latter reverser or independently thereof. 

6. In a milling machine, the combination. With 
a rotary cutter spindle, of a work supporting a S 
sembly including a longitudinally movable work 
table and a plurality of secondary Supports there 
for mounted one upon the other for translatory 
movements in diverse paths and including Swivel 
connections interposed between the table and 
one of said secondary supports for canting the 
work table about a transverse axis, power driving 
connections for the machine including a prime 
mover, a transmission train for said Work Sup 
port including a reverser, actuating connections 
for a spiral head attachment on the table, a 
transmission train including a Separate reverser 
for imparting longitudinal translatory movements 
to said last mentioned secondary support, means 
for connecting said table transmission to drive 
said actuating connections for the spiral head at 
tachment and for rendering said transmission 
train inoperative to drive the table, and a clutch 
connection shiftable for connecting said table 
transmission train to be driven from the prime 
mover selectively under the control of said latter 
reverser independently thereof. 

7. In a milling machine, the combination with 
a cutter spindle, of a longitudinally movable Work 
table, a plurality of secondary Supports for the 
table mounted one on another including a longi 
tudinally movable slide support and a swivel con 
nection between the table and said slide Support 
on which the table may be canted about a trans 
verse axis, power driving connections for the ma 
chine including a prime mover, a transmission 
train for said work table including a reverser, an 
attachment actuator, and means for selectively 
connecting said table transmission train for ac 
tuating the table or said attachment actuator, a 
transmission train including a separate reverser 
for imparting longitudinal movements to Said 
slide support, and a clutch connection for selec 
tively connecting said work Support transmission 
train to be driven simultaneously with Said slide 
support from said latter reverser or independ 
ly thereof. M 

8. In a milling machine, the combination with 
a cutter spindle, of a longitudinally movable Work 
table, a plurality of secondary supports for the 
table mounted one on another including a longi 
tudinally movable slide support and a Swivel con 
nection between the table and said slide Support 
on which the table may be canted about a trans 
verse axis, power driving connections for the ma 
chine including a prime mover, a transmission 
train for the Work table including a reverser, an 
attachment actuator operatively connected to 
said table transmission train, a transmission train 
including a separate reverser for imparting longi 
tudinal movements to said slide Support, and a 
clutch connection for driving the table trans 
mission train from said latter reverser whereby 
said latter reverser is operative to control Simul 
taneously the starting and stopping and reversal 
of the slide support and of the table transmission 
train and attachment actuator connected thereto. 

9. In a milling machine, the combination with 
a cutter spindle, of a work supporting assembly 
including a work table and a longitudinally mov 

S 
able supporting member therefor, said table be 
ing longitudinally movable relatively to Said Sup 
porting member, and driving connections for con 
trolling the rate and direction of travel of the 
work table comprising a prime mover, a trans 
mission train from said prime mover for moving 
the table relatively to the support, a transmission 
train from said prime mover for moving the Sup 
port, means including separate control elements 
associated with each of said trains for controlling 
independently starting, stopping and reversal 
of each of the table and support, and a driving 
connection including a single control element act 
ing when rendered operative to control simul 
taneously the starting, stopping and reversal of 
both of said trains to effect simultaneous move 
ment of the table and support. 

10. In a milling machine, the combination with 
a cutter spindle, of a work supporting assembly 
including a work table, a longitudinally movable 
supporting member therefor, said Work table be 
ing longitudinally movable relatively to said Sup 
porting member, and driving connections for 
controlling the rate and direction of travel of the 
work table comprising a prime mover, a first 
transmission train including a reverser for mov 
ing the work table, a second transmission train 
including a separate reverser for moving Said 
supporting member, and means for selectively 
connecting one of said transmission trains in 
cluding the reverser associated thereWith to be 
driven from the prime mover exclusive of the 
other of said reversers, or through said other re 
verser whereby said other reverser is Operative to 
control simultaneously the operation of the Work 
table and said supporting member. 

11. In a milling machine, the combination. With 
a cutter spindle, of a work supporting assembly 
including a work table, a longitudinally movable 
supporting member therefore, said work table 
being longitudinally movable relative to Said Sup 
porting member, and driving connections for con 
trolling the rate and direction of travel of the 
work table comprising a prime mover, a first 
transmission train including a reverser for mov 
ing the work table, a second transmission train 
including a separate reverser for moving Said 
supporting member, and means for Selectively 
connecting said first transmission train to be 
driven from the prime mover exclusive Of Said 
latter reverser, or through said latter reverser 
whereby said latter reverser is operative to con 
trol simultaneously the operation of the Work 
table and said supporting member. 

12. In a milling machine, the combination with 
a cutter spindle, of a Work supporting assembly 
including a work table, a longitudinally movable 
supporting member therefor, said work table be 
ing longitudinally movable relative to Said Sup 
porting member, and driving connections for con 
trolling the rate and direction of travel of the 
work table comprising a prime mover, a first 
transmission train including a reverser for mov 
ing the work table, a second transmission train 
including a separate reverser for moving said 
supporting member, and a clutch connection 
shiftable to connect said table transmission train 
to be driven directly from the prime mover, or al 
ternatively from the latter reverser, whereby Said 
latter reverser is operative to control simul 
taneously the table and Supporting member. 
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