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. Machines; and I do hereby declare the fol-
- lowing is a full and clear description thereof.
., ~My invention relates to metal working
- machines and is especially adaptable to mill-.
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- the speed of the cutter is docreased below a

“metal to be cut, the dimensions of the work,

_independent power drives for the cutter and
- the table feed, and interpose-change speed

- UNITED STATES- PATENT QFFICE. :

HENRY HESS, OF PHILAD

ELPHIA, PENNSYLVANIA.

METAL-WORKING MACHINE, ~

970,330. Specification of Letters Patent. Patented Sept. 13, 1910,

Application flled July 18, 1903, Serial No. 166,201,

To all whom it may concern:

Beit known that I, Ifenry Hess, of Phil-
adelphia, county of Philadelphia, and State
of Pennsylvania, have invented certain new
and useful Improvements in Metal-Working

ing machines. :
"An object of the invention is to provid

a milling’ machine adapted to make deep
and wide ¢uts and which may therefore be
used in place of slower tools such as planers
and shapers. It is important in milling ma-
chines to be able to regulate the cutting
speed to meet different conditions.- These
conditions vary with the character of the

depth of cut, etc. The cutting speed de-
pends upon the surface speed of the cutter
in relation to the tabl¢ feed movement, and
the surface speed of the tutter depends upon
its angular velocity and diameter. The an-
gular velocity of the cutter remaining con-
stant, any change in its diameter varies the
cutting speed, and it is necessary to provide
means for correcting these variations as well
as adjusting the machine to different condi-
tions of work. For this purpose I provide

gearing of a conveniently operated type in
the table drive. By adjusting the change
speed gearing the rate of table movement
may be varied easily to correspond with the
surface speed of the cutter in use. Change
speed devices may be also provided, if de-
sired, in the catter drive. When independ-
ent drives for the cutter and table feed are
employed it becomes necessary to provide
means for stopping the table drive to pre-
vent injury to the cutter or other parts in
case the cutter drive is interrupted. This
interruption might oceur for example, if the
cutter is driven by a belt, by breakage of the
belt. Tf the table continued to move contact
of the work with the cutter tecth would
break them or injure other parts of the ma-
chine. -I provide automatic means "con-
trolled by the cutter drive and acting when

certain point or the drive is intervupted to
discontinue the table drive. This mechan-

Renewed February 12, 1910. Serial No, 543,555,

ism may be arranged to act substantially 55
instantaneously. ‘

. Broadly considered, my invention is not
confined to a machine tool like a milling
machine in which there is a rotating cutter
and a table feed. The cutter is not neces- 60
sarily a rotating tool and the cutting and
feeding movement need not be imparted to
different elements; for instance, the tool
may have two movements, one of which is a
cutting and the other a feeding mavement,” 65
each of the two separate power drives above
mentioned being arranged to effect one of
the movements stated. In its broader aspect
similarly the automatic throw-off mechan-

ism is controlled by the cutting movement 70

and acts on interruption or retardation’
thereof to discontinue the feeding movement.
- An exemplifying structure which is the
best embodiment of my invention which I
have up to this time devised ‘will now be 75
described, it being understood that wide
variations therein may be made within the

,spirit of the invention.

Figure 1 represents a side elevation of a
milling machine to which I have applied 80
iny improvements. Fig. 2 is a plan view
of the same. Fig. 3 represents an elevation
of the front end of the machine. Fig, 4
is a plan of the cross-rail, and some of the
connected paits, with the housing or stand- 85
ard partially broken away and’ shown in
section. Tig, 5 is a side elevation of .the
cross-rail showing in section a cutter and
means for mounting same. Fig. 6 is an ele-
vation and partial section of the gear and 90
worm for driving the cutter spindle. Fig. 7T
represents a central sectional view of the
same. Fig. 8 represents an end elevation of
the cross-raily oie of the cutter heads, and -

u cross-section of the cutter spindle. Fig, 9 95
is u cross-section of the cross-rail and end
clevation of ona of the cutter heads. TFig. 10

is a sectionnl view through a portion of the
housing showing some of the feed ~and-
change-speed gears. Tig. 11 is a detail view 100
with parts broken away of a portion of the
change-speed table-feed gearing. Fig. 12 is

a transverse section of the housing, bed,
table, feed-gear and clutch mechanism. Fig. -
18 is a sectional view of the housing and a 105
portion of the feed-screw gear. Fig. 14 is

o detail section showing the feed-screw, ‘its
bearings and attached- parts.  Fig. 15 is a
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Jongitudinal section of one end of the bed

showing the table thereon. Fig. 16 is a plan
of one end of the bed and table.. Fig. 17 is
an end view of the same. Fig. 18 is a cross-
section through the housing and bed show-
ing a portion of the cutter drive gearing in
section, and also showing the shouldering of
the housing on the bed-cheek. Fig. 19 is a
longitudinal sectional view, with ' parts
broken away and in elevation, of the cone
drive for the spindle and means for driving
the feed-train independently of the spindle.
Iig. 19% is a detail view of the automatic
throw-off mechanism associated with shaft
9, showing said shaft in section and looking

-toward cone pulley 8. Fig. 20 is a plan of

TMig. 19 showing the housing in section.
Fig. 21 is a detail longitudinal sectional

 view of the change-gear clutch mechanism.
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Fig, 22 is a detail sectional view of part of
the mechanism employed in reversing the
clutch mechanisms of the change gears.
Fig. 23 is a detail view of a portion of the
mechanism for throwing out the feed-drive.
Fig. 24 is another view of the mechanism
of Fig. 23. Fig. 25 is a detail elevation and
section of the feed-selecting operating wheel,
and some of its attachments. Fig. 26 is a
detail view of lever 113 and nose 114. Fig.
27 is a plan view in section, showing all
parts of the automatic throw-off mechanism
in proper relation, also portions of the spin-
dle drive mechanism and the table drive
gearing in assembled relation. Fig. 28 is sn
end sectional elevation taken through the
housing of the spiral gear 87, and showing
cleaily the throw-off clutch, hand lever,
table-trip, and operating mechanism. Fig.
29 is a side elevation of the mechanism of
Fig. 28. Fig. 30 is a detail, showing espe-
cially a portion of the automatic trip
mechanism. o

In the drawings the bed 1 carries the table
2 adapted to reciprocate thereon. At the
sides of the bed are standards 8 which carry
the milling spindle. s

The milling cutter 4 is ecarried by heads 5
and 6 secured to a cross-rail 7 capable of
vertical adjustment upon the standards 3.
The milling cutter 4 is driven by a cone 8
on a shaft 9 having a spiral pinion 10 inclosed
in a housing 11 which meshes with a spiral
gear 12 fdston a vertical shaft 13 and in-

-closed 'in"a housing 12. The upper end of
shaft 13 is provided with a worm 14 in-

closed in a housing 15 which meshes with a
worm-gear 16, in a housing 17, fast on the
spindle 18. Spindle 18 is carried in the
heads 5 and 6 on the cross-rail 7, and carries

“the catter or milling tool 4.

The cross rail 7 and the parts carried by
it, constitute in- effect a holder for the mili-
g cutter or tool 4, and in certain of the
claims herein when reference is made to a
“tool holder” it is intended to designate

970,330

the rail 7 and parts carried thereby with the
exception of the cutter 4; and similarly
when the “ tool ” is referred to it is intended
to designate the milling cutter 4. The ver-
tical adjustment of cross-rail 7 is had by
means of the nuts 19 bolted to the cross-
rail, through which pass vertical screws 20
journaled in housing 3, and carry at their

upper ends bevel gears 21 meshing with

bevel pinions 22 mounted on shaft 23. The
hand adjustment of the cross-rail is effected
through hand wheel 24 fast on shaft 23,
which rotates the screws 20 in either direc-
tion through the gearing just described.
The power adjustment of the cross-rail is

shaft carrying the reversing bevel gear 26
which meshes with a pair of gears 27 nor-
mally loose on the shaft 23. Slidably
mounted on shaft 23 is a clutch spool 28
adapted to be shifted into engagement with
either one of the loose gears 27 for the pur-
pose of engaging either gear and causing
that gear to rotate with the shaft 23. The
clutch spool 28 is shifted by means of a
sliding arm 29 carried on a rod 80 slidably
mounted in the standards 31 on the top rail
32 of the houwsing 3.
clutch spool 28 normally disengaged from
the gears 27. Ropes 34 are secured to each
end of the rod 30 and pass over pulleys 85
and terminate at the side of the housing in
handles 86 by means of which the spool

75

80

‘provided for by the pulley 25 fast on a’

85

90

Springs 33 hold the-

95

clutch 28 may be shifted either way against -

the springs 33 and cause the rotation of the
screws 20 in either direction, for the pur-

100

pose of raising or lowering the cross-rail 7 -

and the spindle 18. Upon releasing the ten-
sion of either handle 36 the springs 33
cause the disengagement of either gear 27
with the spool clutch 28 and arvest the ad-
justment of the spindle at the proper point.

From the foregoing description it will be
seen that the spindle 1s provic?ed with a pow-
erful and positive drive, even when using
cutters of the maximum length and diame-
ter, enabling the cutter to take deep cuts
steadily and without chattering.

The adjustments of the heads 5 and 6-

on the rail 7 are secured by the screws 37
and 38 and provide for the insertion of dif-
ferent sizes of cutters 4. '

In raising the cross-rail 7 through either
the hand or power-dyive, the vertical shaft
18 is raised or lowered with the spindle by

reason of the engagement of the worm i4

with the worm-gear 16, the worm being fast

1065

110

115

1@

on shaft 18, Shaft 13 slides'up and down -

in. the shaft-box 39 disposed below:the ma-
chine-bed, spiral gear 12 being splined to¢
shaft 13 to permit of such adjustment. The
thrust of shaft 18 is-taken up by bearings
40 which are preferably ball-bearings, the
bearings and shafts being provided with the
adjustments shown in Fig. 6. =

125

i%e
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The heads 5 and 6 are preferably se-
cured to the cross-rail 7 by means of gibs
41 adjustably set for wear, the inner con-
tacting faces of the heads and rail being
inclined, as-shown in Figs. 8 and 9. The

lower connecting points are preferably bolt

and slot connections 42 which permit the

adjustment of the heads upon the rail. ©
" Spindle 18 :terminates in ‘the flange. 43

to which the cutter £ is clamped, the other

. end of the cutter being journaled in head 6
_in bearings 44.

Fig. 5 shows in section a cutter connected

* with the spindle. The cutter ‘is centered

©18

- gear 16 upon the cutter spindle 18 is secured’

.20

by a plug 45 which may be an integral part
of spindle 18 or separate therefrom.
- The- endwise -adjustment of the worm-

by means of a halved or split collar 46, which
is drawn together over the hub of the gear
by means of bolts 47 and firmly grips the
hub of the gear on the spindle. In order

- ta seeure the necessary resiliency to the hub

25

: 30

at the point where the clamping is effected,
it is split longitudinally at 48 and trans-
versely at 49. The spindle is splined at 50
in which a key 51 takes which permits the
adjustment of the spindle in ‘the worm-
gear 16, '

In millin

‘machines subjected to great

‘'strain the above described method, or its

- equivalent, of securing the worm-gear to

35

the spindle, is necessary. : -
The spindle 18 is secured in the head 5
on the cross-rail by means of a fixed collar

.52 on one side thereof, and an adjusting

40

45

50

55

up wear.

nut collar 53 on the’opposite side. The nut
and collar hold the spindle against endwise
movement on the raill. Both the bearings
in the heads 5 and 6 are split at 54 and pro-
vided with adjusting bolts 55 for taking
Screws 56 connect the cutter-
head with the drive spindle. The table feed
drive is through the pulleys 57, 58 and, 59
which are fast on the slﬁaft 60." One of these

ulleys is adapted to be driven by a crossed

elt to give reverse miotion, the other two

giving different speeds.

An important feature of my invention is
the provision of change speed gearing inter-
mediate the-table and its source of power
by means of which the rate of feed in rela-
tion to the surface speed of the cutter may
be readily ‘udjusted}? . This change speed
gearing will now be described. |, -

Upon feed shaft 60 is located 2 feéed gear-
nest 61, in this instance comprising six dif:

- ferént rates of speed. The complemental

60

65

gear nests 62 are mounted upon a shaft 63
which transmits ‘the motion to the feed nut
which will presently be described. The
mountings of the two sets of feed gear-nests
are preferably in the housing 8, it being
shown broken away in Figs. 10 and 11 for
the purpose of illustrating the same. The

slots 65 when it comes opposite the same and

a8
loose gears 62 are each f(provided with a
clutch mechanism and a feed selecting de-
vice by means of which any one gear of the

. nest may be'locked to the shaft 63 for the

purpose of putting in operation the desired
feed. This selective feed clutch mechanism

. will now be described :

"The shaft 63 is tubular and through it
asses'a rod 64 adapted to reciprocate with-
m the shaft. Shaft 63 is provided  with
slots 65 at intervals adjacent to the hubs
of the gears 62. Upon the outer end of the
sliding rod 64 is a feather 66 which is secured -
to the end of the rod 64 by a spring 67 so
as to be free to enter an}}; one of the slots 65

or recede therefrom as t
cated within the shaft 63.
The hub of each loose gear 62 of the nest
is provided with a coil spring 68 secured to
the hub at an intermediate point of its
length by pin 69 and having coils at either
side of the point of fastening 69 adapted to
form a portion of the clutch mechanism in -
either direction of motion of the gears 62.

To secure this result the outer ends of the 90

springs 68 are formed with an eccentric cut.
70 which terminates at one end in an abut-

66. * As rod 64 slides along within the shaft
63 the feather 66 will enter any one of the

the outer end of the feather will, during the
same period of revolution of the shaft, enter
the eccentric cut or opening 70 and traverse
the same until it comes squsrely up. against
the abutment 71. The feather will then take
the spring with it and gradually coil it up
upon the shaft 63 until'the coil takes a firm
grip upon the shaft and the shaft and gear
revolve together. If it is desired to drive
the gear in the opposite direction, the rod
64 is moved along the shaft, the inclined
edges of the feather causing it to be drawn
out of the slot 65 when it will enter the slot
at the opposite end of the coil 68 so that the
gear may be moved in the reverse direction
as before described. The feather preferabl
works in a slot in the end of rod ¢4 whicl": :
slot' serves to steady the movement of the
feather 66, : '

by means of a hand .device comprising a
hand-wheel 72 mounted at the side of the
bed and carrying a gear 73, both on a shaft
74. The gear 73 meshes with the rack 75 on -
the rod 64, the rod being projected beyond
the worm which drives thefeed nut train of
gears. ! ' —
Mounted on shaft 74 are disks 76 and 77
shown in detail in Fig. 22, each of which is
provided with a series of notches 78 indi-
cating the particular gears of the gear train
nests 61 and 62 which are desired to be

driven. These notches on disks 76 and 77,

70
75
80

e rod 64 is recipro-

85

“ment 71 adapted to be engaged by the feather '
95

100
105
110
115
The feed of the particular gear ig selected

120
125

.corresponding to the desired - gear, are 13¢
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‘brought into proper position and held by a

spring dog 79. This dog is mounted on a
stem 80 in-a box 81 mounted on the bed or

. housing and is pressed toward the notches

by a spring 82. "Dog 79 is mounted at one
side of the stem 80, on a head 83, the stem
being oscillated by an arm 83 resting in
a notch 84 in box 81. By giving the stem a
half turn the dog may be thrown into en-
ga%ement with the notches on either disk 76
or 77, one of the disks showing positions of
engagement of the feed train in one direc-
tion and the other disk for the reverse
motion, _ ' .
Mounted on shaft 63 is a worm 86 meshing

“with worm gear 87 in housing 88 alongside

20

25

30

35
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or under the table 2. Worm 86 is prefer-
ably provided with ball bearings to take up
the end thrust, and the housing 89 of the
worm, supports the housing 88 of the worm
gear 87. The worm gear 87 is loose on a
shaft 90 journaled in the bed transversely
of the machine. This shaft 90 carries a
worm 91 fast on the shaft which meshes
with worm gear 92 whieh is the main feed
nut of the machine, Worm gear 87 is pro-
vided with a clutch device by means of
which it is normally made fast with shaft
90 so as to rotate therewith. For this pur-
pose the hub of worm 87 is provided with
teeth within which a sliding splined clutch
93 engages. The clutch is operated by a
lever .94 pivoted at 95 and trunnioned at 96
to the clutch 93 and having an operating
handle 97. Lever 94 holds the clutch in en>
gagement by a dog 98, and a spring 99
throws the clutch 93 out of engagement with
the gear 87 whenever the dog is released.
In its normal position the gear 87 is clutched
to.the shaft 90. -

The dog 98 is mounted on a projecting
bearing 100 having a jack-in-the-box 101.
The dog is provided with a horizontal pro-
jecting arm 102 which engages normally a
nose 103 on the lever 94, having an inclined
face, and holds the clutch in engagement.
An adjustable trip 104 on the table is.adapt-
e to operate the dog 98 and throw out the

feed within any desired limits of table

traverse in either direction, This is accom-
plished by providing the dog 98 with an
upwardly projecting arm 105. As the trip
104 passes the arm. 105, it depresses the
jack-in-the-box 101 and the arm 102, thereby
withdrawing the latter from contact with
the inclined nose 103 on the lever 94, and

ermitting the spring 99 to throw the clutch |- oG "meny
b g Lo " ption from the horizontal, which imparts to

" 93 out of engagement with the gear 87.

- 60

The feed train is driven independently of
the spindle-drive. With this arrangement

* breakage would result were the spindle drive
¢ - to be interrupted; - To provide against such

@5,

a contingency the following device is pro-
vided which will throw out the faed when-

ever the spindle stops

970,350

On the front face of the driving cone 8§ .

is pivoted at an angle one or more weights
106 provided with arms 109 pivoted angu-

Jarly to the cone in bearings 107. When the

cutter is checked so that it falls below g, cer-
tain speed of rotation or stops, stepped pul-
ley 8 is correspondingly retarded and’ the

9 by contractile spring 1062, This causes
arms 109 to swing in an angular plane and

“to move sleeve 108 longitudinally on shaft 9.

Within the flange or sléeve 108 rests one

-arm ‘of the bell-crapk lever 110 pivoted at
111, the other end of which is pivotally con-

nected to a rod 112, This rod is pivoted to
another pivoted lever 113 having a nose 114
adapted to engage the dog 98 and thereby

free the clutch 93 in the manner before de-

scribed. - The dog 98 for this purpose is pro-
vided with an arm 98* projecting down-
wardly from the rear of the dog spindle
115 which is operated by the nose 114 of the

lever 118. The nose 114 is pivoted to the .

lever 113 and provided with a stop 116 which.
holds the nose rigidly when the dog is oper-

70,

lessened centrifugal force exerted on we'ghts -
106 permits them to be pulled toward shaft

75 .

80

85

90"

ated and permits the nose to repass the dog .

for the purpose of being reset, a spring 1162
urges nose 114 to normal position against
stop 116. - s -

The worm 91 on clutch shaft 90 is prefer-

ably provided with ball bearings 117 to take
up the end thrust of the shaft. The feed
nub or worm gear 92 is housed in a bearing
118 provided with ball bearings 119 at each

95.

100

end to take up the end thrust. These bear-

ings 119 are adjustably set by.a series of
screws 120 in the cross ties 121 on both sides
of the gear.
gated to give a steady rigid bearing to the
gear or nut. The feed screw 122 is fixed and’
bolted at each end at 123 to the ends of the,
table 2. The hubs of bhoth gears91 and
are carried by the bearings 118 and 119
The casing 88 which houses th clutch
worm and gear 86 and 87 is attached by a.
circular flange 124 to a seat turned on .the
face of plate 125. This plate 125 carries the
journals of the worm 91 and is centered b
a hole bored out in the web of the bed and
secured to a circular seat by bolts 127.° The

The hub of gear 92 is elon- .

105

9,?

116

118

rear journal box 126 of shaft 90 fits a hole -
bored in the bed which serves to both: sup-:

ort and aline it. The seats 128 (Fig. 13}

ormed on the oil casing or housing of worm
91 serve as supports for the bearings 118,

The bed-ways 129 have a slight inclina-

- the table 2 a tendency to slide cross-wise of °
“the bed, the effect bringing the wear againgf
‘the gib 180." The adjustable gib 131 of the

pair L prefer to locate at the low side of thie -
bed-ways 129, it being easier to adjust im
that position.

The housings are

12¢

195

bolted to tBe bed by 130-
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bolts, as-132, which reach from side to side.
It is usiial to connect each housing to the
side of the bed only.

133, on the bed-cheek, while rigidity is
further secured by the interposition of a

o Wedfe gib 184, see Fig. 18, preferably held.
in pla '

ce by a screw and washer.,
n'the vertical adjustment of the spindle-
drive and its cross-rail, it is preferred-to

* . mest, for the purpose of taking up the mo-

15

tion of the power-drive pulley 25 gradually
and without shock, the same function beix(lig
performed by the clutch devices of the feed-
gear nest, . R

While this invention has been described

26' in connection with the particular mechanism

 this specification, it.should be distinctly un-

illustrated .in the drawings accompanying

derstood that the invention is not confined

. to the special devices shown and described.

25

80

35

40

The invention is of much broader applica-
tion and embraces all mechanism covered by

the following claims. = =~ o
~. By the employment of the. circular plate -
125, seatin
- am enable

upon the circular flange 124 I
to -assemble the shaft 90, the
worm 91, the worm-wheel 87, and the hous-
ing 88 carrying the clutch devices so that all
this- portion of the machine may be assem-

-bled and placed as a unit in its proper posi-

tion whereby the parts are quickly alined
and the construction standardized. =

- What I claim is,—

1. In a machine tool having elements to
receive a cutting movement and a feed move-
ment, a power drive for the cutting move-
ment, an independent power drive for the
feed movement, and means centrolled by

.one of the drives and arranged to act on its

* retardation to stop the other drive.

45

2. The combination of a reciprocable ta-
ble, a tool holder, a revoluble tool carried
by said holder, a power drive for said ‘tool,

& separate power drive for said table, and

- automatic -means controlled by the tool

60

55

drive and arranged to act to immediately
stop said table drive when the tool drive is | -

interrupted. ' . o
3. The combination of a reciprocable ta-
ble, a tool holder, a revoluble tool carried by

the holder, a power drive for said tool, a

separate power drive for said . table,” and
means controlled by the tool ‘drive and ar-

- ranged. to immediately stop the table drive

60
* ble, a tool holder, a revoluble tool carried by.
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‘upon reduction of the speed of the tool be-

low a certain point. ‘ -
4. The .combination of a reciprocable ta-

the holder, a power drive for the tool, a
separate power drive for the table, and au-
tomatic means controlled by -the:tool drive
and arranged to act upon interruption of the

Each housing is |-
shouldered both at the top-and bottom, as at

provide the clutch gears 27 with springs’
“similar to ‘the springs 68.of the fee -gear

tool drive to immediately stop the table
drive. : .
5. The combination of a reciprocable ta-
ble, a tool holder, a tool revoluble therein,
driving ‘mechanism for impelling said ‘tool, 70
independent driving -mechanism including
change speed gearing for impelling said ta- .
ble, and automatic mechanism intermediate
the tool and table driving mechanism con-
structed and arranged to. act upon interrup- 75
tion of the tool drive to immediately stop
the table drive. . ‘ o

6. In a machine tool comprising a work
holder and ‘a tool which is'to be given a
cutting movement and a feed movement in 8¢
relation to the work, a power drive for the :
cutting movement, a power drive for the -
feed movement, a clutch interposed in one
of said drives and means controlled by the -
other drive and arranged to act immedi- 85
ately upon interruption of said drive to dis-
connect the clutch. v

7. In a machine tool' having ‘a4 work .
holder and a tool which is to be given a
cutting movement and feed movement in L1
relation to the work, a power drive for the -
cuttin% movement, an. independent power -
drive for the feed movement, a clutch inter-
posed in the power drive, a trip device for
disengaging said clutch member and cen- 96
trifugal means controlled by the cutting
drive and connected with thé trip and ar-
ranged to act on interruption of the cutting -

drive to actuate the trip.

8. The combination of a reciprocable ta- 100 -

ble, a tool holder, a revoluble tool carried
thereby, driving means for impelling said -
tool, independent driving means for ampel- -
ling -said table, a clutch intermediate said
table and said table:impelling means for 105
connecting and disconnecting said table and
impelling means, means tending: continually

to disengage said clutch; a detent normally
retaining said clutch 'in engageient,. and

'mechanism - controlled by “the ‘fool driv.i-n\fg‘ v‘-‘_l'fo

means and - consiructed and arranged to Te-

lease the detent and permit disengagement ;

of the clutch upon intérruption of said tool X
driving means, o

9. The combination of ‘a.reciprocable ta- 115
ble, a revoluble tool, & power drive for the
tooi, an independent power drive for the .
table, a clutch interposed in the table drive,

‘means tending continuously to disengage the
clutch, a. detent normally retaining the 120
clutch' in' en

agement, a trip 'adjustably
mounted én the table for releasing the de-
tent, -and-mechanism_controlled by the -tool
drive constructed and arranged to act upon
interruption of the tool drive to release the 125
detent.. . ., Lo o
10."In a machine tool, the combination of
a reciprocable carriage, a feed-screw con-
nected with the carriage,»a worm gear -on

the screw, a drive-shaft, a drive-nut,on the 130

T
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shaft engaging the worm gear, thrust bear-
ings for said worm gear and a housing com-
prising journals for:said shaft and abut-
ments, for said thrust bearings, secured as a
unit in the bed.

11. Jn a milling machine the combination
of a reciprocating table, a non-rotating main
screw carried by the table, a main rotating
feed nut upon the main feed screw, o worm
meshing with said nut, a shafé-upon which
said worm is mounted, a gear loosely mount-

-ed upon said shaft, a clutch device upon said

shaft, a worm for driving said loose gear, a
shaft upon which said last-mentioned worm
is carried, a gear nest connected to said shaft,
means for rotating said gear nest, means for
operating the clutch device mounted on the
frame, and a trip upon the table adapted to
operate the clutch operating means.

12. In a milling machine, the combination
of a milling cutter, drive mechanism there-
for, feed mechanism, and means controlled
by the cutter drive constructed and arranged
to arrest the feed mechanism immedidtely
upon -stoppage of. the cutter drive. .

13. In a milling machine, the combination

- of a reciprocating table, a main feed screw,

a main feed nut, a worm meshing with said
nut, a shaft upon which the worm is mount-
ed, a circular plate having bearings for said
shaft at its mid-length, inner bearings for
said shaft carried by said plate, and outer
bearings concentric with said circular plate.

14. In a milling machine, the combination
of a frame having a recess formed therein,
a circular plate fitting said recess, provided
with a bearing, said frame having a second
bearing ecconcentric with said recess and a
housing having a shaft bearing concentric
with the other bearings and secured to said
15. In a milling machine, the combination
of a frame having a comparatively large

recess on one side and a comparatively

smaller recess upon the opposite side, & cast-
ing having bearings for a shaft and adapted
to fit said recesses, a shaft in said bearings
and a worm upon the shaft between the
bearings and said recesses. L
16. In a milling machine, the combination
of a frame having a comparatively large
recess on one side and a comparatively
smaller recess apon the opposite side, a cast-
ing having bearings for a shaft and adapted
to-fit said recesses, a shaft in said bearings,
a .driving member upon the shatt hbetween
the béarings and said recesses and a gear
housing earrying a bearing secured to said

" casting concentric with the bearings thersin.

6

17. In & milling machine, the combina-

‘ton of a base, a reciprocating table carrying

a feed screw, a main feed nut provided with
a gear thereon, a worm and shaft for driv-
ing said nut, a housing constituting an inde-

976,330

pendent unit secured in the base, bearings in

said housing for supporting said shaft, bear-
ings for the feed nut and connections be-
tween the feed nut bearings and the housing -

45

of said shaft for supporting the bearings of

the feed nut. :
18. In a milling machine, the combination

“of a base, a reciprocating table having'a feed

screw attached theréto, a housing constitut-
ing an independent unit secured in the base,
a feed nut provided with a gear, adjustable
end-thrust bearings for the feed nut carried

_by said housing and adjusting means mount-

ed upon the frame at each end of the feed
nut bearings. b

19. In a milling machine, the combination
of & cutter spindle drive, a fixed arm .or
support carried thereby, a weight movably

secured to said support, a sleeve movable
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upon the cutter spindle drive, an arm con- -

-nected to the weight and sleeve, a feed mech-.
anism, a clutch in the feed mechanism for -

throwing it out of engagement; and means
interposed between the slesvé and the clutch
for operating the latter 'when the cutter
spindle stops. . v o

20. In a milling machine, the combination
of a cutter drive spindle, a cone pulley fast
thereon, a centrifugal weight journaled to
the .cone pulley, a feed mechanism having

a clutch therein and means interposed be-.

tween the centrifugal weight and:the clutch
whereby the feed is arrested when the cutter
drive spindle stops. o

85
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21. In a milling machine, the combination - °

of a feed mechanism, a clutch in said mach-

160

anism, a cutter drive spindle, a support fast
thereon, a centrifugal weight mounted upon

an arm pivoted-upon said support,-a slid-
able sleeve upon the cutter drive, an arm en-
gaging said sleeve and connected to said
centrifugal weight, a lever adapted to oper-
ate the clutch, a bell-crank lever connected

108

with said sleeve, and a link-connecting said

levers whereby the feed is arrested

{ by the
stopping of the cutter drive. ‘

110

22. In 3 milling machine, the combination

of a reciprocating table, a trip thereon, g
feed mechanism having & clutch therein, a
bed, a lever having a clutch element there-

on and a jackiin-the-box mounted on the

‘118

bed adapted to engage the table trip and the -

lever of the clutch mechanism.

23. In a milling machine, the combination '

of a bed, a jack-in-the-box mounted thereon,

having an upwardly projecting arm and a.

horizontally projecting arm provided with

an inclined face, a reciprocating table hay- .

ing a trip and feed mechanism and a Jever
having a clutch device gnd an arm in con-

tact with said inclined face. . .

24, In a milling machine, the combination -
of a bed provided with upper and lower

horizontal bed-cheeks, housings shouldered
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upon said cheeks, tie rods passing through
the housings and bed from side to side, and
gibs interposed between the shoulders and
the cheeks,

25. Tu a milling machine, the combination

of a drive'spindle, a flange thereon, a mill-

ing cutter having a flanged hollow hub
adapted to be secured to said spindle flange,
and a centering plug serving to center the

hollow hub of said cutter with a recess 10
formed in said spindle.
In testimony whercof T have aflixed my
signature in the presence of two witnesses.
HENRY HESS.
Witnesses:
Winriero S. Kous,
Fanwie V. Kurrz.



