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+ 'With these and other objects in view, our
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This invention relates to precision machines
and particularly to a screw thread generating
machine adapted optionally for internal or
external and tapered or straight threads.

An object of the present invention is to
provide a precision screw thread generating
machine for. accurately grinding or other-
wise forming straight or tapered screw
threads within or upon gages and other
members,

One feature which enables us to accomplish
the above object is that the work is rotated
relatively slowly and the generating wheel
is advanced during this rotation of the work,
the advancing means for the wheel being
driven directly from the rotation of the work.

Another object of importance is that a
compensating device for the lead of the screw
for advancirig the wheel saddle is provided so
that the effects of inaccuracies in this screw
can be eliminated and screw threads of high
precision generated.

Another object of the invention is to pro-
vide means for slightly advancing the wheel
predetermined distances radially during its
axial movement along the work so that
threads having a slightly tapered form may
be generated to a high precision.

Another object of the invention is to pro-
vide an automatic control for the machine,
preferably electrically operated, and adapted
to periodically reverse the direction of tota-
tion of the work table and movement of the
saddle carrying the wheel so that the wheel
may be repeatedly traversed over the work.

A still further object of the invention is to
provide feeding mechanism for advancing
the wheel slightly toward the work at each
movement of the saddle in cne direction,
and also to provide mechanism for disengag-
ing the wheel from the work upon movement
of the wheel saddle in the opposite direction.

Another object of importance is that a con-

trol shaft is provided rotated from the table -
3 and having dogs thereon adapte’ to move

the slide on which the wheel is n.ounted in
one or the'other direction, movement of this
slide being adapted to control the reversal
‘of movement of the saddle and rotation of
_the table.

* invention consists in the features of construe-

tion anhd operation set forth in the following

~

1927, Serial Ne. 202,875

specification and illustrated in the accom-
panying drawings.

In the accompanying drawings annexed
hereto and forming a part of this specifica-
tion, we have shown cur invention embodied
m a special form of grinding machine for
screw thread gages of large size, but it will
be understood that the mvention can be
otherwise embodied and that the drawings
are 1ot to be construed as defining or limii-
ing the scope of the invention, the claims ap-~
pended to this specification being relied upon
for that purpose. :

In the drawings:

. Figure 1 is a front elevation, partly in sec-
tion, showing a complete machine built ac-
cording ‘to the present invention.

Fig. 2 is a side elevation of a complete ma-
chine taken from the right-hand side of the
machine as seen in Fig. 1.

Fig.3 is a side elevation of a complete ma-
chine taken from the left-hand side of the
machine as seen in Fig. 1. ‘

Fig. 4 is a plan view of the complete ma-
chine, parts being shown in section.

Fig. b is a horizontal, sectional view taken
upon the line 5—5 of Fig, 1.

Fig. 6 is a similar view taken substantially
upon the line 6—6 of Fig. 1, parts being sec-
tioned to more clearly show the’r construc-
tlon. :

Fig. 7 is an enlarged horizontal sectional
view of the feed mechanism for the wheel.

Fig. 8 is a side elevation of the feed mech-
anism ~hown in Fig. 7. '

Fig. 9 is a detail view of the switch con-

“troll'ng the table rotation.

Fig. 10 is a detail view of the control mech-
anism for stopping the machine. :
- Fig. 11 is a detail cross sectional view of the
slide actuating rod and dog, and
Fig. 12 is a front elevation of the counter-
welght for the saddle and auxiliary slide.
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In the above mentioned drawings we have -

shown but one embodiment of the invention

which is now deemed preferable, but it is to -

be understood that changes and modifications
may be made within the scope of the appended
claims without departing from the spirit of
the invention. : '

Briefly, and in its broadest aspect, our in-

vention -comprises the following principal
parts: First, a base having a rotatable work
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2

supporting table mounted thereon; second,
means to rotate the table preferably by an
electric motor and at a plurality of relatively
slow speeds; third, a column forming a part
of the base; fourth, a saddle slidable verti-
cally on the column above the table; fifth,
screw threaded means for raising and lower-
ing the saddle; sixth, rotating means for the
said screw threaded means detachably con-
nected directly to the center of the work sup-
porting table and driven thereby; seventh,
Jead compensating means for said screw
threaded means for raising and lowering the
saddle; eighth, a transversely movable slide
on the saddle; ninth, an adjustable bar for
guiding said transverse slide; tenth, a wheel
supporting sleeve and head on the transverse-
ly movable slide; eleventh, means to adjust
the position of said sleeve and head relative
to the slide and to feed the wheel toward the
work during rotation of the table; twelfth,
a motor movable with the saddle for rotating
the wheel; thirteenth, controlling means for
reversing the table rotation and movement of
the vertically movable saddle between prede-
termined positions of the saddle, these means
being operable with transverse movements
of the wheel carrying slide; and fourteenth,
a control rod having dogs thereon and ro-
tated by the table for controlling the trans-
verse movement of the wheel carrying slide.
Referring more in detail to the figures of
the drawings, we provide a base 10 preferably
formed with an integral column 11 extending
upwardly therefrom. On suitable circular
and horizontal ways 12 on the base 10 is
mounted a rotatable table 13 which may be
driven by any conventional or well-known
means. As shown clearly in Fig. 1, the work
W, which in the present instance is an in-
ternal screw threaded gage, is mounted on
and clamped fixedly to the upper horizontal
curface of the work supporting table 13. Tt
will be understood that the table 13 may be ro-
tated at a number of different relatively slow
speeds during operation depending upon the
different types of work W being ground or
otherwise operated on. In the present in-
stance the work table 13 is rotated by means
of o worm wheel 14 directly mounted on the
table and connected to a worm 15.  The worm
15 may, as shown in Fig. 5, be rotated through
any suitable gearing from a pulley 16 which
may be driven from an electric'motor at two
different speeds. The worm 15 is keyed to
an elongated shaft 17 rotatably mounted in
the base 10 on which are rotatable a spur gear
18 and a worm gear 19. A clutch 20 splined
to the shaft 17 is disposed between these gears
18 and 19. Adjacent shaft 17 is a short shaft
91 on the outer end of which is mounted the
driving pulley 16. Shaft 21 has keyed thereto
a spur gear 22 meshing directly with gear 18
and also a worm 23 meshing with a worm
wheel 24 keyed to an intermediate shaft 25.
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On this shaft 25 is a worm 26 meshing with
the worm wheel 19. It will be seen from the
above construction that by moving the clutch
90 from one extreme position to the other the
table may be rotated at either of two different
speeds. To move the clutch 20 a yole 27 is
provided which may be actuated by a hand
lever 28 through appropriate connections.
Upon the column 11, which in the present
instance is formed integrally with the base
10, is fixed a member 30 extending forwardly
over the table 13 and provided with vertical
ways 31 on its outer surface. On these ways
31 is mounted a large saddle 82 for vertical
movement directly over the table 13. In
order to raise and lower this saddle 32 in
timed rvelation to the rotation of the work
table 13, a screw 33 is provided which is se-
cured to the saddle 327 In a manner presently
to be more fully described. This screw 33
engages a rotatable nut 34 held against axial

movement within a suitable bearing provided -

in a member 35 secured to the upper portion
of the column 11. On this nut 34 is a spur
gear 36 meshing with a similar spur gear 37
on the upper end of a vertical shaft 38. This
vertical shaft is supported within a bearing
formed in the member 35 and is coaxial with
the axis of rotation of the work supporting
table 13. At itslower end the shaft 38 is pro-
vided with a member 89 having spaced re-
cesses 40 therein adapted to be engaged by a
plurality of spaced pins in the work table 13.
These pins and recesses are so disposed that
the member 89 will always assume the same
position rotatively of the table. It will be
be seen from this construction that the raising
and lowering of the saddle 82 is obtained di-
rectly from the rotative movement of the
table and therefore the movement of the
saddle is necessarily in exact timed relation
thereto. The connections for raising and
lowering the saddle 32 are restricted to the
fewest possible number of parts so that any
possibility of error is reduced to a minimum.

The vertical driving shaft 88 for the lead
screw 33 is adapted to be raised out of en-
aagement with the table 13 so that access to
the work W may be hiad for measuring or
testing and for mounting and removing the
work W. A collar 89* is therefore pinned
to this shaft 38 and a threaded sleeve 40°
surrounds the shaft. The threaded sleeve
40° slides within an opening on the member
30 secured to the column 11. Movement of
this sleeve 40 will therefore raise or lower
the shaft 38. In order to move the sleeve
40° a spiral gear 41 is rotatably mounted
thereon in mesh with a corresponding spiral

gear 42 on a short forwardly extending shaft

43. Rotation of this shaft 43 by means of 2
hand wheel 44 will raise or lower the threaded
leeve 40* and also the driving shaft 88 by
engagement of the sleeve 40* with the collar

39:. A key 45 secured within the member
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gear remains in mesh with its driven gear
.86. On the upper face of the gear 37 is
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30 and splined to the threaded sleeve 40?
prevents rotation of the sleeve during its
up and down movement. - :

At the upper end of the shaft 38 is a.
driving. connection to the gear 37 permitting
upward movement of the shaft 38 while the

a wedge shaped stud 46. This stud 46 is
adapted to fit within a correspondingly

- shaped radially extending recess 47 in a disk

48 keyed to the shaft 38. The disk 48 may
be separated, therefore, from the stud 46°

- and returned to precisely the same position
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wardly.

when the shaft 38 is again lowered.

In order to compensate for slight inze-
curacies in the lead of the screw 33 upon
which depends the precision of the work be-
ing ground, a lead compensating device is
provided on the lower end of the screw.
This device comprises a threaded member 50
rotatable between fixed collars on the screw
33 and engaging a nut 51 fixed to a head
52 on the saddle 32. An arm 53 secured to

5 this threaded member 50 engages a slot. in

an elongated member 54 secured slightly ob-
liquely to the column 11 in a manner per-
mitting-limited adjustment. During the rais-
ing and lowering of the saddle 32 the member
50 will be rotated slightly due to the ob-
liquity of the slot in -the elongated member
54, thus adding to or subtracting from the
raising and lowering effect of the screw 33
due to the relative rotation between the
threaded member 50 and its nut 51.

To manually raise and lower the saddle
32 and its attached parts a bevel gear 56 is’
keyed to the lower end of the screw 33. This
gear 56 meshes with a corresponding bevel
gear 57 on a short shaft 58 extending for-
A hand wheel 59 on the forward
end of this shaft 58 permits the rotation of
the screw 33 to raise or lower the saddle
32. Normally and during operation, the
screw 33 is locked against rotative movement
by means of a lever 60. '

On the lower part of the saddle 32 is
a transversely movable slide 65 suitably
mounted for movement within suitable hori-
zontally extending guideways provided-in the
saddle 32. One end of this slide 65 is pro-
vided with a pivotally mounted member 66
having guideways adapted to engage corre-
gsponding ways extending vertically on a
member 67 adjustably bolted to the member
31. DBy mounting this member so that its
ways extend slightly obliquely 'in a vertical
plane, movement vertically of the saddle 32
will cause the slide 65 to move horizontally
slight amounts dependent upon the obliquity
of the member 67 bolted to the member 31,

"On this slide 65 is a head 68 movable with-

in ways provided in the slide 65. The head

_ 68 is adjustable horizontally on the slide 65

by means of a screw 69 rotatably mounted

3

in the slide 65 and engaging a nut 70 pro-
vided in-the head 68. Feeding means for

rotating the screw 69 to adjust the head for .

different sizes of work W and to advance it
slightly at each movement of the saddle 32
for successive operaticns on the work W are

.mounted on the outer end of the shaft on

which the screw 69 is formed.. . - -

On the head 68 is mounted a sleeve 72 dis-
posed vertically and within which is the
wheel spindle 73. In the present embodi-
ment a grinding wheel 74 is mounted on the
lower end of this spindle 78 and a driving
pulley 75 is secured at its upper end.

To rotate the wheel spindle 78 and whee!
74 a motor 76 is provided on a swinging

frame 77 movable with the saddle 82 and

drivingly connected to the spindle pulley by
a suitable belt 78. As shown in Fig. 1, the
frame 77 supporting the motor 76 may be
movable upon a guide in the form of a ver-
tical shaft 79, This shaft 79 passes through
suitable openings formed in the member 30.
To facilitate the movement of the member

30 and the member 77 on the shaft 79, this

shaft may be slowly rotated as by a small

motor 80 secured to the base 10 and con- -

nected to the shaft 79 by means of suitable
gearing 81. To maintain the belt 78 under
constant tension a tie rod 82 is provided ex-
tending between the head 68 and the mem-
ber 77. Threads on this rod and nuts 83
engaging opposite sides of the member 77
enable the belt to be adjusted and main-
tained at the proper tension.

To slightly move the slide horizontally so
that the wheel may be moved into and out of
engagement with the work W at the upper
and lower limits of its movement, the follow-
ing mechanism is provided. The pivotal
connection between the slide 65 and member
66 engaging the obliquely. adjustable mem-
ber 67 is made in the form of an eccentric 85.
A short shaft 86, as shown in Fig. 6, has its
central portion formed into this eccentric
portion 85, which eccentric portion engages
a suitable bearing in the slide 65. On oppo-
site sides of this eccentric are journals en-
gaging bearings in the pivotal member 66. It
will be seen from this construction that a
movement of a half revolution of the-eccen-
tric 85 will move the slide 65 horizontally in
one direction or the other. To rotate this
eccentric half revolutions in opposite direc-
tions the shaft 86 carrying the eccentric por-

tion also carries a spur gear 87 on one end

engaging another gear 88 on the slide 65.
This latter gear 88 is in mesh with rack teeth
on the end of a rod 89 longitudinally mov-
able on the slide 65. Means to move this rod
89 a short distance in one direction at one
end of the movement of the saddle 82 and in
the opposite direction at the end of the move-
ment of the saddle in the opposite direction
is provided at the outer end of the rod 89:
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This mechanism for actuating the slide 65
and also for reversing the rotation of the
table 13 and vertical movement of the saddle
32 will now be described. .

The shaft 17 carrying the table rotating
worm 15 carries a small worm 90 at its outer
end in mesh with a worm wheel 61 on the
lower end of the vertical shaft 92. On this
shaft 92 are disposed arms 93 adapted to be
adjustably positioned at any points along the
vertical shaft 92.. These arms 93 carry tap-
pets at their outer or free ends. During ro-
tation of the table 18 the vertical shaft 92
will be very slowly rotated, the direction of
rotation of the vertical shaft being reversed
with the reversal of rotation of the table.
Adapted to Le engaged by the tappets on the
arms 93 are small dogs 94 on the rod 89 car-
ried in the slide 65. With the table 13 and
vertical shaft 92 rotating in one direction,
one of the dogs 94 will be struck by a tappet
on the shaft 92 at each Lmit of movement of
the saddle 82. Movement of the dog 94 and
slide 89 by cne of the tappets will force the
eccentric 85 in a direction to move the wheel
74 in-a direction to engage the work W and
by engagement with the opposite tappet will
move the wheel 74 in a direction to disengage
the wheel from the work. By altering the

vertical position of the arms 93 on the ver-.

tical shaft 92, this movement of the rod 89 to
engage and disengage the wheel 74 with the

work W may take place at any points in the’

vertical movement of the saddle 82. Also
by rotating the eccentric 85 manually a half
revolution the movement of the head 68 to en-
gage the work W may take place in either
direction.. For this purpose the rack teeth
on the rod 89 are adapted to be disengaged
from the pin‘on 88 by swinging the member
89 away from the pinion. :

Also movable with the rod 89 on the trans-
verse slide 65 is a lever 100 keyed to a ver-
tical control shaft 101 at its lower end so that
with each movement of the horizontal rod
89 to disengage or engage the wheel 74 rela-
tive to the work W this vertical control shaft
will also be oscillated. At the upper end of
the vertical control shaft 101 is a switch hox
102 having contacts 103, some of which are

ciosed in either oscillated position of the”

shaft. A plan view of these contacts 103 is
shown in Fig. 9 in one of their operative posi-
tions. With one set of contacts closed, a mo-
tor (not shown) will be driven in a direction

to rotate the table 13 in one direction and-

when -the opposite set of contacts is closed
the motor and table 13 will be rotated in op-
posite directions. This reversal of rotation
of the table 13 will therefore take place simul-
taneously with engagement and disengage-
ment of the wheel 74 and work W at the limits
of vertical movement of the saddle 32. In
order to enable the movable memher 105 of
the switch 101 to effect its movement to close

1,701,675

the contacts, the vertical control shaft 101
is provided with a short arm 104 having a
V-form projection at its outer end. This
end of the arm 104 is adapted to contact with
a spring detent 106 on an actuating bell crank
107 for actuating the switch member 105.
Movement of the rod 89 by engagement of
the tappet arm 93 with the dog 94 will move

‘the control shaft 101 to a mid position where-

by the spring detent 106 will engage the op-
posite face of the V end of-the arm 104 so
that movement of the detent forward by its
‘spring will complete oscillating movement of
the electric switch arm 105.

In order to stop movements of the saddle
32 and table 13 after a single traverse of the
saddle 32, as when a milling cutter is used in
the head 68, a second vertical shaft 110 is pro-
vided adjacent the vertical control shaft 101
and having collars 111 pinned in fixed posi-
tion thereon. Movement of the saddle 82 to
an upper or lower limiting position will cause
a projection 112 on the saddle 32 to engage
one or the other of these collars 111, thus
forcing longitudinal movement of this shaft

110. By means of a bell crank 113 and reach
arm 114, this shaft 110 is connected to elec-

tric switches 115 in the circuits for the table
rotating motor normally pérmanently closed
and which, by movement of the reach arm
114, will be moved to a neutral position, thus
stopping further movement of the saddle 32
and also stopping the rotation of the table
13. As shown in Fig. 10 the bell crank 113
operating the switches 115 1s provided with
a notched projection 116 adapted to be en-
gaged by the pointed end of a suitable guide
and weighted rod 117. As soon as the bell
crank 113 is oscillated slightly the weighted
rod 117 forces the bell crank 113 to its ex-
treme oscillated position to move one of the
switches 115 to its open position.

In order to feed the cutting wheel 74 to-
‘ward the work W with each movement of the

saddle 32 in.one direction, means are pro-
vided to very slightly rotate the threaded

shaft 69 when the saddle 32 redaches its upper
limitof movement. Themechanism foreffect-
ing this movement is shown clearly in Figs.
7and 8. The outer endofthethreadedshaft 69
Has keyed to it a sleeve 120 to which is secured
alarge gear 121  Inmesh with thislarge gear
is a pinion 122 preferably mounted on a sleeve
125 slidable upon a short shaft 123 adjacent
the fecd screw 69. A ratchet wheel 124 is
splined to this sleeve 125 so that rotative
movement of this ratchet wheel 124 will effect
rotative movements of the pinion 122 and the
gear 121, thus rotating the feed screw 69 a
slight amount. In order to disengage the
pinion 122 from the gear 121, the outer end of
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the sleeve is extended so'that it may be man- .

ually moved to a position disengaging the
pinion from the gear, thus enabling the feed
serew 69 to be directly rotated by hand. For
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that purpose 2 hand wheel 126 is provided on
the sleeve 120. ‘

In order to slowly and step by step rotate
the ratchet wheel 124 a member 127 carrying

-an arm 128 having a pawl 129 at its upper end

is rotatably mounted upon the sleeve 125.
This member 127 has gear teeth 130 along one
side adapted to engage teeth on an oscillat-
ing member 131 pivotally mounted adjacent
the short shaft 123 carrying the ratchet

“wheel 124,  Oscillatory movements therefore

of this pivotally mounted member 131 will os-
cillate the arm 128 carrying the pawl 129.
To limit the oscillatory movements of the piv-
otal member 131, adjustable screws 132 may
be provided adapted to engage a projection on
the pivotal member 181. With each vertical
moevement of the saddle 82, an outer projec-
tion on the pivotal member 181 comes in con-
tact with a projection 132 outstanding from
the member 31, so that with each vertical
movement, of the saddle 32 the pivotal mem-
ber will be oscillated to slightly advance the
position of the wheel 74 by rotating the
threaded shaft 69.

In order to discontinue feeding movements
of the wheel when a predetermined position
of the ratchet wheel 124 has been reached, an
arm 183 having a small projection 136 engag-
ing the teeth of the ratchet wheel 124 is pro-
vided forced toward the ratchet wheel by 2
suitable spring 134 surrounding the shaft.
With each movement of the ratchet wheel 124

‘this arm 183 will also be moved. This arm

carries members 135 extending over the testh
in the ratchet wheel 124 so that as soon as this
arm 133 has been advanced to a position di-
rectly below the pawl 129, the pawl will ride
over one of the members 185 and thus prevent
further movement of the ratchet wheel 124
and thus stop further movement of the wheel
74 toward the work W.

To counterbalance the weights of the sad-
‘dle 32 and its attached parts and the weight

of the auxiliary slide 77 a single counter-

- weight 138 is employed. This is movable

60

within the column 11 and is connected to the
saddle by a cable 189 passing over suitable
idler pulleys. = The counterweight 138 is con-
nected to the slide 77 by a second cable 140

also passing over suitable idlers. By this ar--

rangement of counterweight the shde 77 is
moved simultaneously with the saddle 32.
What we claim is: S ‘
1. A screw thread generating meachine com-
prising in combination, a base, a work sup-
porting table thereon, means to rotate said
table, a saddle movable on said base toward
and from said table, a transversely movable
slide on said saddle, 8 wheel spindle having a

_cutting wheel thereon rotstably mounted in

said slide, a screw driven from said table

“votation to move the saddle in one direetion

in timed relation to the table rotation, means
to move said slide laterally during movement

5
of the saddle, and driving means for the
wheel spindle.

2. A screw thread generating machine com-
prising in combination, a base, a work sup-
porting table thereon, means to rotate said
table, a saddle movable on said base toward
and from said table, a transversely movable
slide on said saddle, a wheel spindle having

a cutting wheel thereon rotatably mounted in
said slide, means detachably attached to the

" center of the table to move the saddle in one

direction in timed relation to the rotation
of the table, means to move said slide later-
ally during movement of the saddle, and
driving means for the wheel spindle.

3. A screw thread generating machine com-
prising in combination, & base, a work sup-
porting table thereon, means to rotate said
table, a saddle movable on said base toward
and from said table, a transversely movable
slide on said saddle, 2 wheel spindle having a
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cutting wheel thereon rotatably mounted in .

said slide, a driving shaft detachably attached
at the center of said table, a screw attached
to said saddle driving connections between
said shaft and said screw whereby rotation of
said table will move said saddle in timed rela-
tion to the table rotation; and manually oper-
gbkl)%.mea.ns to disengage spid shaft from said
able. :

4. A screw thread generating machine
comprising in_combination, a base, a work
supporting tabls thereon, means to rotate
said table, a saddle movable on said base
toward and from said table, a transversely
movable slide on said saddle, a wheel spin-
dle having a cutting wheel thereon rotatably

mounted in said slide, a shaft connected to

the center of said table, a screw attached to
said saddle, a nut rotatably mounted on said
base and engaging said screw whereby rota-
tion of said nut will raise and lower said
saddle, and driving connections between said
shaft and nut, said connections comprising a
single tooth clutch. '

5. A screw threed generating machine com-
prising in combination, a base, & work sup-
porting table thereon, means fo rotate said
table, a saddle movable on-said base toward
and from said table, a transversely movable
slide on said saddle, a wheel spindle having
a cutting wheel thereén rotatably mounted
in said slide, a shaft connected to the center
of said table, a screw attached to said saddle,
a nut rotatably mounted on said base and en-
gaging said screw whereby rotation of said
nut will raise and lower said saddle, driving
connections between said shaft and nut, said
connections comprising a single tooth clutch,
and means to manually disengage said clutch
and detach said shaft from said table,

6. A screw thread generating machine com-
prising in combination, a base, a work sup-

porting table thereon, means to rotate said-

table, & saddle movable on said base toward
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and from said table, a transversely movable
slide on said saddle, a wheel spindle having
a cutting wheel thereon rotatably mounted in
said slide, a screw mounted in said saddle
and normally maintained against rotation,
a rotatable nut mounted in the base engaging
said screw and adapted to be rotated by
said table, means to move said slide laterally
during movement of the saddle, and driving
means on the slide for the wheel spindle.

7. A screwthread generating machine com-
prising in combination, & base, a work sup-
porting table thereon, means to rotate said
table, a saddle movable on said base toward
and from said table, a wheel spindle having

an abrasive wheel thereon adjustably mount-

ed on said saddle, a shaft connected to the
center of said table, driving connections beé-
tween said shaft and a rotatably mounted
nut, a screw attached to said saddle and en-
gaging said nut whereby rotation of said nut
will move said saddle, and lead compen-
sating means between said screw and saddle.

8. A screwthread generating machine com-
prising in combination, a base, a work sup-
porting table thereon, means to rotate said
table, a saddle movable on said base toward
and from said table, a wheel spindle having
an abrasive wheel thereon adjustably mount-
ed on said saddle, s shaft connected to the
center of said table, driving connections be-
tween said shaft and a rotatably mounted
nut, a screw attached to said saddle and en-

gaging said nut whereby rotation of said nut

will move said saddle, a threaded member
secured to said screw and engaging a corre-
spondingly threaded member secured to said
saddle, and means to slightly rotate said
screw in its threaded member during move-
ment of said saddle whereby-the lead of said
screw may be compensated.

9. A screw thread generating machine com- -

prising in combination, a base, a work sup-
porting table thereon, means to rotate said
table, a saddle movable on said base toward
and from said table, a wheel spindle having
an abrasive wheel thereon adjustably mount-
ed on said saddle, a shaft connected to the
center of said table, driving connections be-

tween said shaft and a rotatably mounted

nut, a screw attached to said saddle and en-
gaging said nut whereby rotation of said
nut will move said saddle, a threaded member
secured to said screw and engaging a corre-
spondingly threaded member secured to said
saddle, and means to. rotate said screw in
its threaded member adjustable predeter-
mined amounts during movement of said
saddle whereby the lead of screw may be
compensated. ) '

10. A screw thread generating machine
comprising in combination, a base, a work
supporting table thereon; means to rotate
said table, a saddle movable on said base
toward and from said table, a wheel spindle

1,701,875

having a cutting wheel thereon adjustably
mounted on said saddle, a shaft connected to
the center of said table, driving connections
between said shaft and a rotatably mounted
nut in said base, a screw attached to said sad-
dle and engaging said nut whereby rotation
of said nut will move said saddle, and means
to manually rotate said screw to adjust the
position of said saddle.

11. A screw thread generating machine

‘comprising in combination, a base, a work

supporting table thereon, means to rotate
said table, a saddle movable on said base to-
ward and from said table, a transversely mov-
able slide on said saddle, a wheel spindle
having a cutting wheel thereon rotatably

mounted in said slide, means driven from -

said table to move the saddle in one direc-
tion in timed relation to the rotation of the
table, means to move said slide laterally dur-
ing movement of the saddle, an auxiliary
slide movable parallel to sald saddle, and
driving means on the auxiliary slide for the
wheel spindle.

12. A screw thread generating machine
comprising in combination, a base, a work
supporting table thereon, means to rotate said
table, a saddle, movable on said base toward
and from said table, a transversely movable
slide on said saddle, a wheel spindle having a
cutting wheel thercon rotatably mounted in
said slide, means to rotate said table and move
said saddle in timed relation to each other,
an auxiliary slide, means to move said slide
with said saddle, a motor on said auxiliary
slide, and driving connections between said
motor and said spindle.

13. A screw thread generating machine
comprising in combination, a base, a work
supporting table thereon, means to rotate
said table, a saddle movable on said base
toward and from said table, a transversely
movable slide on said saddle, a wheel spindle
having a cutting wheel thereon rotatably
mounted in said slide, means to rotate said
table and move said saddle in timed relation
to each other, an auxiliary slide, means to
move said slide with éaid saddle, a vertical
shaft forming a pivotal support for said aux-
iliary slide whereby it may oscillate on said
shaft, a motor on said auxiliary slide, driv-
ing connections between said motor and spin-
dle, and means to maintain said auxiliary
slide in oscillated position during operation
of the machine.

14.'A screw thread generating machine
comprising in combination, a base, a work
supporting table thereon, means to rotate
said table, a saddle movable on said base to-
ward and from said table, a transversely
movable slide on said saddle, a wheel spindle
having a cutting wheel thereon rotatably
mounted in said slide, means to rotate said
table and move said saddle in timed relation
to each other, an auxiliary slide, means to
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move said slide with said saddle, a vertical
shaft forming a pivotal support for said aux-

~ iliary slide whereby it may oscillate on said

L=

10

20

30

shaft, means to rotate said shaft to facilitate
sliding movement of said auxiliary slide
thereon, a motor on said auxiliary slide, driv-
ing connections between said mofor and spin-
dle, and tensioning means for said driving
connections extending between said slide and
auxiliary slide. .

15. A screw thread generating machine
comprising in combination, a base, a work
supporting table thereon, means to rotate
said table, 2 saddle movable on said base to-
ward and from said table, a wheel spindle
having an abrasive wheel thereon adjustably
mounted on said saddle, means to move said
saddle in timed relation to the table rotation,
2 motor supporting slide movable with said
saddle, a motor thereon, a vertical shaft piv-
otally supporting said slide, means to slowly
rotate said shaft to facilitate movement of
said slide thereon, and driving connections
between said motor and spindle.

16. A screw thread generating machine
comprising in combination, a base, a work
supporting table thergon, means to rotate
sald table,.a saddle movable on said base to-
ward and from said table, a transversely
movable slide on said saddle, a wheel spindle
having a cutting wheel thereon rotatably
mounted in said slide, a screw driven from

7

said table rotation to move the saddle in one
direction in timed relation to the table rota-
tion, a transversely movable slide on said
saddle, a control shaft adapted to be rotated
in timed relation to the table, dogs on said
control shaft adapted to move said slide in
opposite directions, and means operated by
movement of said slide to reverse the move-
ment of said saddle and the rotation of said
table, :

17. A machine tool comprising in com-
bination, a base, a column thereon, a saddle
supported thereon for vertical movement,
an auxiliary slide adjacent said saddle and
supported for vertical movement, a single
counterweight, and independent cables con-
necting said counterweight respectively to
said saddle and said auxiliary slide.

18. A machine tool comprising in combi-
nation, a base, a column thereon, a saddle
supported thereon for vertical movement,
an auxiliary slide adjacent said saddle and
supported for vertical movement independ-
ently of said saddle, a single counterweight,
and independent cables connecting said coun-
terweight respectively to said saddle and said
auxiliary slide. : : ‘
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In testimony whereof, we hereto affix our 69

signatures.
FRANK O. HOAGLAND.
PAUL M. MUELLER.
A. B. LINDSTROM.




