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Serial No. 223,269

ALIEN PROPERTY CUSTODIAN

WORK TURNING DEVICE FOR MACHINE
TOOLS

Kurt Zwick, Munchen, Germany; vesied in the
Alien Property Custodian

Application filed Augnst 5, 1938

The present invention deals with a device for
turning work as it is traversed with respect to a
tool operating upon the work. Work turning de-
vices of this kind, although capable also of other
uses, are especially helpful in connection with
cutting, grinding, sharpening, or otherwise act-
ing upon work having one or more spiral or heli-
cal portions, such as milling cutters, spiral or
helical gears, ete.

An object of the invention is the provision of
a generally improved and more satisfactory work
turning device of the character above indicated.

Another object is the provision of & simple
work turning device, easy and comparatively in-
expensive to construct, having relatively few and
simple moving parts, and sturdy in operation.

Still another object is the provision of a work
turning device capable of providing a wide range
of ratios of turning of the work to longitudinal
movement thereof.

A further object is the provision of a work
turning device capable of easy and quick adjust-
ment to set the work in correct inltial positipn
with respect to the tool.

A still further object is the provision of a work
turning device capable of operating easily with
respect to conleal work as well as cylindrical work.

To these and other ends the invention resides
In certain improvements and combinations of
parts, all as will be hereinafter more fully de-
scribed, the novel features being pointed out in
the clalms at the end of the specification.

In the drawings:

Fig. 1 is a dirgrammatic plan of a work turn-
ing device constructed in accordance with a pre-
ferred embodiment of the invention;

Fig. 2 is a similar view showing a modifled form
of construction;

Fig. 3 is a similar view showing still another
medification;

Fig. 4 is a similar view with the device so con-
strueted as to handle conical work;

Fig. 5 is a similar view of another modification;

Fig. 6 is a perspective view of still another modi-
fied form;

Fig. 7 is a diagrammatic plan of still another
modification in which interchangeable gears are
employed to obtain & greater change in ratio of
turning of the work to longitucinal movement of
the work;

Flg. 8 Is a section laken substantizlly on the
line 8—8 of Fig. T;

Flg. § is a simllar section through a modifica-
tion of the construction shown in Figs. 7 and 8,
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with the gears arranged for one ratio of turning
movement;

Flg. 10 Is a similar sectlon with the gears ar-
ranged for still another ratio of turning move-
ment;

Fig. 11 is a similar sectlon with the gears ar-
ranged for still another ratio;

Fig. 12 is & diagrammatic plan illustrating de-
tails of an adjustable mounting for the track of
the present Invention;

Fig. 13 is a section taken substantially on the
line 13—13 of Fig. 12;

Fig. 14 is a diagrammatic plan illustrating a
modllgﬂed form of rotary member for rolling on the
track;

Fig. 15 is an edge view of such rotary member;

Flg. 16 is a stmilar edge view of another form
of rotary member, In one position, and

Fig, 17 is a view of the sama in an inverted
position.

The same reference numerals throughout the
several views Indiecate the same parts,

In performing grinding and other operations
upon spiral or helical milling cutters and on cer-
tain types of gears and other spiral or helical
work, 1t 1s of great importance that the work he
turned accurately in exact accordance with =
predetermined ratlo of turning to the longitudi-
nal movement of the work relatively to the tool.
Heretofore it has been proposed to drive the work
in its turning movements from the same shaft
or source of power that produces the longitudinal
feeding movement of the work relatively to the
tool. This prior arrangement ls cpen to the grave
disadvantage that it requires speclal and expen-
slve gearing and relatlvely complicated and cum-
bersome mechanism.

According to the presenit Invention, the lon-
gitudina] feeding of the work and the turning
movement thereof are not both drive direct from
& commeon sotirce of power, but the turning move-
ment of the work 1s accomplished by the twrning
of a rotary member mounted to move bodily with
the work, which rotary member rolls on a track
moutited on the frame of the machine. Thus
the turning of the work 1s accomplished directly
from the longitudinal mevement of the work rela-
tively to the tool, which results in a great sim-
plification of the cumbersome and expensive
structures heretofore employed,

For the sake of a ¢onvenient example, the in-
vention is {llustrated in the present application (n
connection with operatlons upon & helical milling
cutter, that Is, & milling cutter with helical or
generally helleal cutting teeth, It is to be utder-



2

stood that reference to a milling cutter is merely
for the sake of a convenlent example, and that the
invention Is equally applicable to worm gears,
splral or helical gears, or any other work having
generally helical or spiral surfaces to be operated
upon.

Referring now to Figs. 1 to 6 of the drawings,
there Is indicated diagrammatically at 21 a por-
tion of the frame of the machine, which frame
is provided with a guideway 23 along which a car-
riage 25 is movable. On this carriage is mounted
a hollow shaft 21 on which the work 29 to be
operated upon is clamped In any sultable known
manner ¢. g. by means of a hand knob 30. A tool
31 is mounted on the frame 21 or any other suit-
able part of the machine in posltion to cooperate
with and act upon the work 28 as the work fis
traversed past the tool by moving the carriage
25 along its guldeway 28. The tool 31 may at
times be a fixed tool, such as a planer tooth or
the 1like, or it may be a rotatlng tool, such as a
grinding member or milling member mounted
on the rotating shaft 33 driven froin any suitable
source of power (not shown). Power means of
any conventional kind may also be provided for
moving the carriage 25 along its guldeway 23, or
the earrlage may be moved by hand, by turning a
feeding screw or the like,

When the machine is to be used for operating
always upon substantially cylindrical work, the
shaft 27 which carries the work 28 may be ar-
ranged permanently in a direction substantially
parallel to the direction of the guldeway 23. If
the machine is to be used only for conical work

always of the same angle of Inclination, then the 3

shaft 2T may be arranged permanently at a corre-
sponding angle to the direction of the guldeway
23. But when, as is preferably the case, the ma-
chine is designed so that it can be used with coni-
cal work of different angiles, and also with cylln-
drical work, then the carriage 25 1s preferably
made In two sectlons, as indicated in Fig. 4 at 25a
and 25b, the section 25b being pivoted to swing
relatively to the section 25a about a pivot axis 44
lying in a plane preferably perpendicular to the
direction of the guidewny 23,

For convenience of adjustment, the section 26a
may be provided with graduations 43 in degrees or
other suitable units, cooperating with an Index
mark 45 on the section 26b, so that the parts may
be set to any desired angular position within a
reasonable range, and may be clamped in such
position by means of a clamping nut 47 on a bolt
mounted on the sectlon 25¢ and extending
through an arcuate slot 49 in the section 25b.
By this arrangement, the axis of the shaft 21
may be shifted to a non-parallel pesition with
respect to the direction of the guldeway 23, so that
the tool 31 may operate upon conical work, 8s
indicated at 29a¢ In Fig. 4. This same arrange-
ment for adjusting the angular position of the
axis of the shaft 27 relatively to the axls of the
guldeway 23 may be used with any of the differ-
ent forms of tracks and cooperating rotary mem-
bers shown in Figs. 1, 2, 3, and 6, but has been
omitted from these figures for the sake of slm-
plifying the drawings.

In order to turn the work relatively to the tool
as the work moves past the tool, there is provided
on the frame of the machine a track designated
in general by the numeral 51, cooperating with a
rotary member mounted on the carriage 25 and
designated In general by the numeral 53, which
rotary member rolls on and is turned by the track
as the carriage is moved along the frame, the ro-
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tary member being operatively connected to the
work shaft 2T to turn this shaft and the work
fastened thereto.

The track 81 extends in general in a direction
parallel to the direction of the guideway 23 and it
may be either rigid or flexible, The track and
the associated rotary member which rolls upon it
may take various forms without departing from
the present inventlon. For example, as shown in
Fig. 1, the track §lg may be In the form of a
toothed rack, and the rotary member 53a may be
a toothed gear meshing with the rack. In this
case the track may be mounted (preferably re-
movably) on a bracket 59 secured to the machine
frame 21, preferably in an adjustable manner as
set forth below.

In the embodiment shown in Fiz. 2, the rotary
member 530 may be in the form of a wheel with-
out teeth, having a periphery suitably roughened
or provided with friction material such as rub-
ber or the like, to roll upon and be turned by con-
tact with the track 5!b in the form of & bar
without teeth {(preferably also roughened to in-
crease its frictlon with the wheel 53b, or pro-
vided with a rubber coating or the like) which is
mounted on arms 57 guided for movement in the
bracket 85 In directions transverse to the length
of the track. Springs 59 constantly tend to push
the track 51b toward the wheel 53b and thus keep
these parts in frictlonal engagement with suf-
fielent force to cause the wheel to turn as it rolls
along the track.

In Fig. 3, the track 5f Is a flexible band or cord
§lc, preferably in the form of steel or other me-
tallle wire, wrapped one or more times around
the rotary member 53¢, so that as the carriage 25
moves along the guideway 23, successive portlons
of the flexible track 5{¢ are constantly belng
wound onto the wheel 53¢ and other portions
thereof are constantly being unwound therefrom.
Preferably one end of the flexible track Sle is
fixed to one polnt of the supporting bracket 595, as
Indicated at 61, and the other end of the track iIs
secured to a shaft 63 rotatably mounted in the
bracket 55 at another point, to which shaft is
fixed a ratchet 65 cooperating with a pawl 67 so
that the shaft 63 may be turned to tighten the
track band §fec to any desired degree of tightness
and the pawl and ratchet will hold the track in its
tightened condition.

In Fig. 4, the track §5ic and wheel 53¢ may be
the same as mentioned in connection with Fig. 3.
The track 51 may also take the form of a rack
bar Bld (Fig. 5) the teeth of which, instead of
running stralght across the track, may be oblique
as Indicated in dotted lines, so as to mesh with
spiral or helical teeth on the rotary member §3d
In the form of a spiral or helical gear, mounted
directly on the shaft 27.

In the arrangement shown in Fig. 6, the rotary
member 53¢ is also mounted directly on the work
carrylng shaft 27, and is in the form of a wheel
without teeth, which rolls on the track 5ie in the
form of a flexible member like the track Bic In
Fig. 3. Due to the srrangement of the wheel 53e
in a plane transverse to the direction of move-
ment of the carriage 25 along the guldeway 23, it
is necessary here to run the track band Sie over
Intermediate guide rollers Tl and 73 mounted on
the carrlage 25. One end of the track band ble
ie secured to a shaft GHe while the other end is
secured to a shaft 63e, these ghafts being mount-
ed elther directly on the machine frame 21 or
preferably on a bracket 55 like that mentioned
above. The shaft 63e may have the same ratchet
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65 and pawl 6T as shown in Fig. 3, for the pur-
pose of tightening the band bie.

In all of these arrangements, the rotary mem-
ber B3 which rolls on the track is operatively con-
nected in a suitable menner with the shaft 27, so
that rotation of the rotary member is transmitted
to the shaft. In the arrangements shown in Flgs.
5 and 6, the rotary members §3d and 58e are re-
movably mounted directly on the work holding
shaft 27, no intermediate transmission gears be-
ing necessary. By removing these rotary mem-
bers and substituting other rotary members of
different diameters, a different ratio of turning
movement to longitudinal movement of the work
is attained. To turn the work in the opposite di-
rection, the toothed track member 51d (Fig. 5
and rotary memnber 53¢ may be removed and re-
placed by another track member and rotary
member with oblique teeth in the opposite direc-
tion; or if the rotary member 534 1s provided
with radial pins rather than complete teeth, then
for a reversal of the direction of rotation it is nec-
essary only to replace the traclk member 5td with
another track having its teeth in the reverse dt-
rection, without replacing the rotary member §3d.

A reversal of direction may be attained with
the arrangements shown in Flg. 8, by reversing
the threading of the flexible track Bfe relatively
to the rotary member 853e. That is, the left
end of the track can be placed near the bottom
of the shaft 6le instead of near the top thereof,
s0 that it extends to the bottom of the rotary
member 53e, while the richt hand portion of the
track may leave the top of the rotary member
532 and extend thence to a point near the top
of the shalt &3e. The shafts 6le and 83e and
the rollers 71 and 13 are sufficlently long to
accommodate crnsiderable change in the height
of the track, when the direction of rotation is
to be reversed or when a larger or smaller diam-
eter of rotary member Is to be substituted to
ohtain a different ralic of rotaticn of the work
relatively to longitudinal movenient thereof.

Usually it is preferred not to have the rotary
member 53 mounted directly upon the work hold-
ing sharft 27T, as in Figs. 5 and 6. but to mount
it on a separale shaft 719, as shown in Figs. 1
to 4, the axis of which is approzimately in a
piane perpendicular to the direction of move-
ment of the carriage 2% along the guideway 23.
This permits a more favorable location of the
rotary member 53 with respect to the track §l,
for the rotary member may rotzte approximately
in a plane parallel with the direction of travel
of the carriage, making it easier to adjust the
track to different diameters or positions of ro-
tary membet's, and obviating the necessity of
providing oblique teeth on the track, as in Fig.
5, or guide rollers Tl and 13, as in Fig. 6.

In the arrangement shown in Figs. 1 to 4, the
shaft T5 carries a hevel gear 1T meshing with
ancther bevel gear T4 on the shaft 2T. Prefer-
ably these bevel geai's have oblique teeth in order
that, by suitable adjustment between the gears,
backlasa or play may be taken up or reduced
to a minimum, giving greater accuracy. If de-
sired, cth of the gears TT and 19 may be re-
movably clamped on thelr respective shafts so
they may be easily replaced by other gears of
different diarmeters, to vary the transmission ra-
tie between the shaft 15 and the shaft 2T,

A change in the ratin of turning movement
o longitudinal movement of the work thus may
be abtained either by replacing the rotary mem-
ber §3 with another rotary member of different

HU

15

3

45

50

G{»

63

3

diameter, or by changing the beve] gears 11 and
18 for other gears of different sizes, or by chang-
ing both the rotary member and the bevel gears.
Usually a change of the bevel gears, although
possible, 18 somewhat inconvenient. Also, when
the rotary member does not have teeth as in
Pig. 1, but Is driven by friction ag in Pigs. 2, 3,
and 4, the use of a rotary member of very small
diameter for ebtalning the desired turning ratlo
is undesirable because it may cause slippage of
the rotary member relative to the track on which
it rolls, and the use of a rotary member of very
large diameter is undesirable because it is cum-
bersome and requires an undesirably great gpace
between the track and the axis of rotatlon of
the rotary member. For these reasons it 1s de-
girable to have some convenlent and eaSy way
af changing the transmission ratlo in order to
avold the use of excessively large or excessively
small diameters of rotary members when the
work is to be turned very slowly or very fast
relatively to its longitudinsel travel, and to ac-
complish this the arrangements shown In Figs.
7 to 11 are preferably employed,

Referring first to Flgs. 7 and 8, Instead of
mounting the rotary member 53 directly on the
shaft T§ which carries the bevel gear 717, the
rotary member may be mounted on another shaft
81 journaled in the carriage 25 and approxi-
mately parallel to the shaft 18. The rotary mem-
ber 53 may be carried by a sleeve 83 and spaced
by a spacer sleeve 8% from a small gear 8T also
detachably carried by the sleeve 83. A pin 69,
extending through the zlseve 83 and threaded
into the shaft 81, holdg the parts firmly together,
locking them to each other so that the members
63, 81, and 87 all turn together as a unit. The
gear BT meshes with a large gear 91 detachably
mounted on another sleeve 83 held on the shaft
16 by a threaded pin 85 simllar to the pin 89.
A removable cover 8T encloses the gears 8T and
8¢, and hes an opening through which the spacer
85 extends, so that the rotary member §3 is
outside the cover 37 and may roll upon the track
5.

The two sleeves 83 and 93 have their ends which
fit into the shafts 15 and 81 of the same diam-
eter, so thet either sleeve may be placed inter-
changeably In either shaft, and the gear receiv-
ing parts and rotary member receiving parts of
the two sleeves are also of the same diameter,
50 that the rotary member or either gear may
be placed on either sleeve. The cover 87T is re-
versible so that the opening therein may be
brcught into alinement with either shaft. When
the gears are arranged as shown in Figs. 7 and
8, the work shaft 27 is turned quite slowly rela-
tively to the longitudinal feeding of the work,
without the use of a rotarv member 53 of such
a large diameter that it would bhe cumbersome.

If the gears are reversed, placing the large gear
21 c¢n the sleeve 83 on the shaft 81, and placing
the amall gear 87 on the sleeve 93 on the shaft
16, then the work shaft 27 is turned quite fast
with respect to the longltudinal feeding of the
work, without the necessity of using a rotary
member 853 of such small diameter that there
would be danger of slippine on the track. When
cperating upon work plieces which can be turned
by using rotary members of favorable dlameter
without intermediate gears to change the trans-
raigsion ratio, then the long sleeve 83 and the
rotary member 33 may be mounted on the shaft
16 rather than the shaft 81, so that the rolling
of the member 83 on the track turns the ghaft
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15 directly, the transmission gears 87 and 81 not
coming into play.

Replacement of the gears 87 and 9¢ by other
gears of different diameter, to give still other
transmission ratios between the rotary member
and the work, Is also possible whenever desired.

If a stlll greater range of change in transmis-
sion ratio than that provided by the arrangement
shown in Figs, 7 and 8 is desired, then the gear-
ing shown in Figs. 9, 10, and 11 may be employed.
Here, the shafts 75 and 81 remain as before, the
bevel gear 11 being mounted as before on the
shaft 18 for meshing with the bevel gear 79 on
the work holding shaft 21.

The sleeve 834, corresponding in general to the
sleeve 83 In Figs, 7 and 8, Is fastened as before by
8 threaded pin 884, elther to the shaft 81, when
only one gear transmission stage 1s desired be-
tween the rotary member 583 and the bevel gear
shaft 19, or to the shaft 18, when more than one
gear transmission stage 1s desired between these
parts. Rotatably mounted on the sleeve 834, In
elther event, 1s a bushing 101 having at its lower
end a flange (03, Either one of the gears 8T and
91, corresponding to the gears of the same num-
bers in Figs. 7 and 8, may be removably mounted
on the bushing 101 and seated against the shoul-
der 103 thereon. On the bushing above the gear
is a spacing sleeve 105 which has a flange under-
lying the edege of a cover 91a, corresponding in
general to the cover 97 in Flgs. 7 and 8, to prevent
endwise movement of the bushing 101 off of the
sleeve 83ag. The rotary member 53 is placed on
the bushing (0l above the spacing sleeve (05,
and 1s clamped thereon by the threaded cap 107
which Is screwed down sufficlently tightly onto
the bushing 101 to lock both the rotary member
53 and the gear non-rotatably to the bushing.

Another sleeve 93a, corresponding in general to
the sleeve 83 in Figs. 7 and 8, carries a bushing
109 of the same diameter and shape as the lower
part of the bushing 101, in order that elther bush-
ing may receive interchangeably either of the
gears 87 and 91. The sleeve has a flange 111 at
its upper end, overlying the gear and the bushing.

The lower portlons of the two sleeves 83a and
93a, below the respective bushings 101 and 109,
are of the same diameter, so that elther one of
a pair of gears 113 and 115 may be Interchange-
ably mounted on these portions of the sleeves, or
if It is not desired to use these gears, elther one
of them may be replaced by a spacing collar 117
of similar internal diameter. Tightening of the
threaded pin 89q in the sleeve 83a will force this
sleeve downwardly into the shaft T5 or 81 on
which it is mounted, clamping the gear 113 or
115 or the spacing collar 117 (whichever of these
three happens to be mounted on this sleeve)
tighily between a shoulder on the sleeve and the
end of the shaft, in & non-rotatable manncr, with-
out affecting the rotation of the bushing 101 on
. the sleeve. B

Tightening of another pln 85z In the other
sleeve B34 will cause the Aange 111 to bear down-
waltdly on the gear 87 or 91 mounted on the bush-
ing 109, and will cause this bushing to bear down-
wardly on the gear 113 or ti§ or the spacing
collar 117, whichever is mounted on this sleeve,
clamping all of these parts non-rotatably to
whichever shaft 15 or 81 the sleeve 93g s mounted
upon.

With this construction, several arrangements
are possible, depending on the particular require-
ments of the work to be operated upon. For ex-
ample, when only a single transmission stage
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between the rotary member 53 and the shaft 15
is required, the sleeve 83a may be placed on the
shaft 81, and the sleeve 934 on the shaft 15, as
indicated in Fig. 9. In this case, only one of the
pair of gears 113 and 118 1s used, the other being
replaced by the spacing collar 117 which can be
mounted on elther of the sleeves 83a¢ and B3a.
When the small gear 87 1s mounted on the bush-
ing 101 on the sleeve 83a, and the large gear 81
is mounted on the sleeve 934, then the parts
function in substantially the same way as those
Hlustrated in Figs. 7 and 8, the turning of the
rotary member §3 producing relatively slow rota-
tion of the shaft 15 end of the work shaft 27.
If the gears 87 and 81 are exchanged, so that the
large gear is directly connected to the rotary
member §3 and the small gear 1s mounted on the
shaft T8, then the rotatlon of the shaft 15 is
speeded up relatively to the turning ot the rotary
member 53.

If gtill further slowing down or speeding up of
the rotation of the work is required, it can be done
without resort to a rotary member of unfavorable
diameter, by placing the parts in the position
shown in Fig. 10, for relatively slow rotation of
the work, or In Fig. 11, for relatively fast rotation
of the work. In both cases the sleeve B3a and the
rotary member 53 are shifted from the shaft 81
to the shaft 15, as shown, the cover §7a being re-
versible so that the hole in the cover may be alined
with elther shaft. For slow rotation of the work,
the small gear 817 is connected directly to the ro-
tary member 53 by belng placed on the bushing
101, and it drives the large gear 81 clamped on the
sleeve B3a on the shaft 81, Turning of this shaft
also turns the small gear 113 clamped thereto,
which turns the large gear 115 clamped to the
shaft 78.

For very fast rotation of the work, without the
use of an unfavorably small diameter of rotary
mpmber, the gears may be rearranged as shown in
Fig. 11. Here, the large gear 91 is mounted on
the bushing 100 and turns with the rotary mem-
ber 53, and this turns the small gear 87 on the
shaft 81 at a greater speed. The large gear (15,
clamped on the shaft 81 and turning therewith,
then drives the small gear 113 on the shaft 15
at an Increased speed.

In addition to rearranging the gears 87,91, 113,
and 115 In the different posltions above men-
tioned, it is also possible to replace these gears
by still other gears of different diameteors, if a
greater variely of transmission ratios is desired.

‘The work may be turned in either direction as
required without necessitating any change in the
gear transmission, but simply by changing the
relationship of the rotary member and the track
on which it rolls. Thus, if the work in Fig. 1
is to be turned in the opposite direction, the track
Gia is detached from the bracket 55 and replaced
In a reverse positlon, with the teeth along the
Inner edge rather than the outer edege of the
track, 'The bracket 65, which is adjustably
mounted on the frame 21, is shifted further out-
wardly with respect to the frame so that the t:ack
will lie on the opposite side of the rotary mem-
ber §3a, which will be turned In the opposite di-
rection for a given direction of movement of the
carriage 25 along the guideway 23.

A similar change may be made in the Tigr. 2 con-
struction when the work s to be turned i the
opposite direction, by replacing the track 5ib
with a slmilar track tangent to the opposite side
of the rotary member 53b, and having longer
gulde arms 57. The compression springs 58 would
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be replaced by tension springs tending to pull the
track inwardly toward the bracket 55 and against
the periphery of the rotary member.

Likewise, In the construction shown in Flgs. 3
and 4, the flexible track 5ic would be wrapped
in the opposite direction around the rotary mem-
ber B8c, the bracket 6% belng shifted outwardly
with respect to the frame 21 so that the track
would leave the periphery of the rotary member
at the opposite side thereof. The manner in
which g reversal of direction can be secured with
the constructions shown in Figs. 5 and 6 has al-
ready been explained.

To attaln easlly this change of direction of ro-
tation of the work, especially with the track and
rotary membher constructions shown in Figs. 1 to
4, it is advisable, as already stated, that the
bracket §5 should be adjustably mounted on the
frame 21. Various forms of adjustable mounting
of the bracket are possible, within the scope of
the invention. For example, the bracket may be
held to the frame 21 by a bolt 121 passing through
a long slot 123 in the bracket, so that when the
bolt is loosened, the bracket may be moved in the
direction of the slot, to place the track along
either desired side of the rotary member, or to
position the track for cooperation with different
rotary members of different dlameters.

A preferable form of mounting, howcver, is
that shown in Figs. 12 and 13, where the track
81, whether of rigid or flexible form, 1s mounted on
bracket, arms 58a extending in the general direc-
tion of the track and rigidly attached to a trans-
verse arm $55b slidably mounted in a block 12§
on the frame 2!, and clamped in the block by a
clamp screw t27. When this clamp s loosened,
the arm 55b may be moved In the directlon of
its length through the block 125, to bring the
track 51 into cooperation with either side of the
rotary member 53, and with rotary members of
different diameters. If the track 51 1sin the form
of a toothsd rack, it may be a separate rack se-
cured to the bracket arms B5%a, or may be in the
form of teeth formed integrally in the face of
the arms 5%a. If the track is in the form of a
band or flexible member, the ends thereof may
be secured to suitable studs, lugs, or shafts on
the arms 55a, and the same ratchet 6% and pawl
6T arrangement previously described (Figs. 3 and
6) may be employed for tightening the track.

For the purpose of adjusting the track longl-
tudinally with respect to any given position of the
carriage 25, to position the work 29 accurately
with respect to the tool 31, the entire block 125
is preferably mounted to slide on the frame 21
along the guldeway 131 (Fig. 13) in a direction
substantially parallel to the length of the track.
A feeding screw 133 mounted on the block 125
is threaded through a stationary block 135 on
the machine frame, so that by turning the feed-
ing screw 133, a fine adjustment of the block (25
along its guldeway 131 is obtained.

After one grinding operation on the work has
been performed, as for example the grinding of
one helical tooth on the cutter, then the work
must be turned a fraction of a revolution rela-
tively to the tool in order to bring the next
helical tooth of the work into cooperation with
the tool. ‘This may be done convenienly by shift-
ing the track lengthwise relatively to the work,
by operating the feeding screw 133. Alterna-
lively, it may be done by twrning an adjusting
graduated member 143 (Figs. I to 7, 12, and 14)
mounted on the end of the shaft 27 and cooperat-
ing with an index mark 145 on the carriage 25,
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Preferably a sultable releasable clutch or cou-
Pling is Interposed between the shaft 21 and the
bevel genr 19, s0 that by releasing this connec-
tion, the shaft 27 and work 28 may be turned
by the metnber 143, without turning the totary
member B3,

It is frequently eonvenilent to make the rotary
member with two or more portions of different
diametcrs, so that the track may cooperate with
a portion of one diameter when one work turning
ratio is to be used, and with a portion of another
diameter when another work turning ratio is to
be used, without the necessity of removing the
rotary membei and replacing it with a different
cne. Such a stepped or multiple-periphery ro-
tary member may be employed either with a
toothed rotary member for cooperation with a
tocthed track as in Fig. 1, or with a smooth
rotary member for rolling along a smooth rigid
track as in Fig. 2, or with a rotary member in-
tended to have a flexible track wrapped around
it as in Pigs. 3, 4, and 6. Figs. 14 to 17 illus-
trate this idea as applied to the latter form of
rotary member,

In PFigs. 14 and 15, the rotary member indi-
cated in general at 53 has a peripheral portion
53x of one diameter and another peripheral por-
tion 53y of a larger diameter. If desired, radial
flanges 151 may be employed between the two
surfaces 53z and 53y and at the extreme edges
of these two surfaces, to prevent the track
from slipping laterally off of the Intended sur-
face.

In using this arrangement, the track 51 may be
shifted in a direction axially of the shaft 15 on
which the rotary member 53 is mounted, to bring
the track into cooperation with one or another
of the surfaces on the rotary member. Or, if
preferred, the track may stay permanently in the
plane of one of these surfaces on the rotary
member, and If cooperation with the other sur-
face is desired, the rotary member may be re-
moved from the shaft 75 and replaced in an
upside down position, thus bringing the other
peripheral surface into the plane of the track.

The stepped idea may be employed when more
than two diameters are desired on the rotary
member, as shown in Figs. 16 and 17, where the
rotary member is again indicated in general by
the numeral 53, and it has a series of steps or
peripheral portions of different diameters, as
shown. As before, flanges (51 may be employed
to separate the different surfaces fromn each other.
The track may be shifted in a direction axially
of the shaft 15 to bring it into cooperation with
one or another of the surfaces on the rotary mem-
ber. Or if this involves too great a shifting of
the track, then the track may be shifted to a
limited range to bring it Into cooperation with
some of the different surfaces on the rotary mem-
ber, and for cooperating with other surfaces, the
rotary member may be removed from the shaft
and replaced in an upside down position. Or
again, spacing members 133 may be employed on
the shaft 15 to place the rotary metmber 53 at
the proper height so that the track cooperates
with the desired peripheral portion. For in-
stance, when the track is to cooperate with the
portion of greatest diameter, as in Fig. 16, two
spacing collars 153 may be placed below the
rotary member §3 and no spacing collars above
it, each collar preferably having an axial length
equal to the axial spacing of the successive roll-
ing portions of the rotary member. If the track
is to cooperate with the next to the largest
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portion, one spacing collar 163 may be uged be-
low the rotary member, end one above 1, thus
bringlng this second portion into the plane of
the track, without shifting the plane of the track.
If rolling of the track on the second from the

- largest diameter portion s desired, then both of

the spacing collars may be placed above the ro-

5

tary member. For the other three portions of
different diemeters, the rotary member may beé
removed from the shaft and turned upside down
as in Plg. 17, and used with two collars, an# col-
lar, or no collar below 1t, depending on which
portion the track 1s to run upon. . .

KURT ZWICK.
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