Sept. 16, 1924,
W. E. INGHAM

LATHE TOOL MECHANISM

Filed Dec. 22. 1921

1,508,794

/
N
l/,

.&\\\“‘

1 \\\\\\\\\\\\\\\
\1// 0

7
Z NN =\

\\\\\\ A\
E =
\\\\\

.l!!l!!!!!!-.l

\
oIy
N
i

=3\ :
LA

i NN
I//I//I//llllﬂ!/lﬂ/j/ﬁﬁﬂ[/[l\/ﬂ

\\\S

777 ,//,
H

SRR NIRRT

%II

\\\\\\ SR




Patented Sept. 16, 1924.

UNITED STATES

1,508,794
PATENT OFFICE.

WALTER E. INGHAM, OF NEWINGTON, CONNECTICUT, ASSIGNOR TC PRATT & WHIT-
' NEY COMPANY, OF NEW YORK, K. Y., A CORPORATION OF NEW JERSEY.
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7o all whom it may concern:

Be it known that I, Wavrer E. IncaAM, a
citizen of the United States, residing at
Newington, in the county of Hartford and

6 State of Connecticut, have invented certain
new and useful Improvements in Lathe-Tool
Mechanism, of which the following is a spec-
ification. ‘

This invention relates to lathes and partic-

10 ularly to an improved tool operating mech-
anism therefor. In accordance with the in-
vention, a screw with a hand wheel thereon
1s provided for operating a tool slide, means
including adjustable graduated means being

15 provided in connection with the screw for
operating the tool slide in a more efficient
and improved manner. The improved grad-
uated means is provided with a definite mark
or element thereon adapted to register with

20 a cooperating mark or element on the screw
support. The graduated means is so con-
structed that the same may be accurately
adjusted prior to each tooling operation to
provide for the proper and desired feed of

28 the tool. After such adjustment, rotation of
the hand wheel and serew accompanied by
the movement of the graduated means to
bring the said cooperating marks or elements
into register, is adapted to always place the

20 tool in its advanced and proper cutting po-
sition. The said graduated means is further-
more adapted to always indicate the total
depth of cut taken. One object of the inven-
ion is to provide an improved tool feeding

35 mechanism of this type.

A further object of the invention is to pro-
vide positive means in combination with the
above defined mechanism for accurately ad-
justing the improved graduated means to

40 secure the proper and desired tool feeds.

Another object of the invention is to pro-
vide means in combination with the hand
wheel and tool slide operating screw for
either slowly actuating the tool slide upon

45 votation of the hand wheel for feeding pur-
poses or for quickly moving the serew bodily
in an axial direction for rapidly actunating
the slide upon rotation of the hand wheel.

A further object of the invention is to pro-

50 vide a bearing for the tool slide operating
screw, the bearing and screw being relatively
adjustable, graduated means for indicating
the amount of such adjustment, and means
whereby the screw may be freely rotated in

the bearing to slowly feed the tool slide
from the hand wheel or may be secured to
the bearing to rotate the latter with the hand
wheel whereby to rapidly actuate the slide,
stops preferably being provided for limiting
the movement of the bearing, the said grad-
uated means being adapted to indicate the
amount of movement of the screw in the
bearing.

With the above and other objects in view,
my invention consists in the features of con-
struction and operation set forth in the fol-
lowing specification and illustrated in the ac-

companying drawing. In such drawing an--

nexed hereto and forming a part of this
specification,. I have shown certain embodi-
ments of my invention but it will be under-
stood that the invention can be otherwise em-
bodied and that the drawing is not to be con-
strued as defining or limiting the scope of
the invention, the claims appended to this
specification being relied upon for that pur-
pose.

Referring to the figures of the drawing:

Figure 1 is a fragmentary elevation, par-
tially in section on line 1—1 of Fig. 2, of a
tool feeding mechanism illustrative of my
invention.

Fig. 2 is a fragmentary plan view thereof.

Fig. 3 is a fragmentary sectional view of

a modified form of the invention.

Fig. 4 is a plan view thereof.

Fig. 5 is a fragmentary sectional view of
%1(3 dmechanism shown in Fig. 3 slightly mod-
ified.

Fig. 6 is a cross sectional view taken on
line 6—6 of Fig. 4.

In performing screw cutting or turning
operations, wherein a series of progressive
cuts are taken by passing the tool along the
work a plurality of times, means must be
provided for accurately advancing the tool
prior to each cutting operation and for in-
dicating at all times the total depth of cut
taken. The provision of means for quickly
withdrawing the tool at the end of each of
said cuts, or for other purposes, is also of
considerable advantage.

My invention, as illustrated in Figs. 1
and 2, provides means for accurately per-
forming the first two functions stated and,
as illustrated in Figs. 3 to 6, means is pro-
vided in combination with the first men-
tioned means for quickly withdrawing the
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tool as stated. The specific structure il-
lustrated in the drawing will now be de-
scribed.

Referring more specifically to the draw-
ing by reference characters, 1 indicates the
bed of a lathe on the ways 2 of which a
carriage 3 is movably mounted. A tool sup-
port comprising a taper slide 4 operated by
a taper bar 5 is mounted on the carriage.
A cross slide 6 is slidably mouated on the
taper slide and is adapted to be actuated
by a screw 7 mounted in the taper slide and
threadedly engaging a nut 8 secured to the
cross slide by means of screws 9. A tool
slide 10 is mounted on a support 11 secured
to the cross slide 6 by bolts 12. The slide
10 may be actuated by a screw 13 journaled
therein and threadedly engaging a nut 14
on the support 11. The screw 13 may be
rotated by a hand wheel 15 operatively con-
nected to the screw through a pair of bevel
gears 16. The bevel gears provide for an
angular mounting of the hand wheel 15
whereby the same is removed from interfer-
ence with the hand wheel on the screw 7.

The structure shown in Figs. 1 and 2 will
first be described. The screw 7 is journaled
in a bearing 17 in the taper slide 4 and in
a bearing 18 mounted in the taper slide.
The taper slide is recessed at 19 between
the bearings 17 and 18 and an elongated
pinion 20 1s keyed to the screw within this
recess. ‘This pinion is engaged by a gear
21 of the apron mechanism for power op-
erating the screw 7. For a detailed de-
scription of such mechanism, . reference
should be had to my copending application,
Serial No. 498,151 filed September 2, 1921.

A hand wheel 22 is keyed to the outer
end of screw 7 and is secured in place by
means of a nut 23. The hand wheel 22 is
provided with an inner hub 24 on which is

loosely and rotatably mounted a bushing 25

provided with a graduated peripheral por-
tion 26 directly adjacent a flanged portion
27 of the bearing 18. The hand wheel is
also provided with an outer hub 28 within
which is mounted a worm 29 in mesh with
worm wheel teeth 30 about the bushing 25.
A knurled ring 31 is frictionally mounted in
an annular recess on the outer hand wheel
hub 28 directly adjacent the graduated por-
tion 26 of the bushing. As illustrated in
Fig. 2, the ring 81 -and flanged portion 27
of the bearing 18 are each provided with a
zero mark adapted to cooperate with the
graduated portion 26 of the bushing.

The operation of ‘the mechanism above

. described and shown in Figs. 1 and 2 is as

60

follows: The tool slide and cross slide are
first adjusted by means of hand wheels 15
and 22 to place the tool in a known position
directly adjacent the work to be cut. This

~is the starting position of the cut and in

6B

such starting position the bushing 25 and

1,508,704

ring 31 should be adjusted to bring the zero
marks thereon into alignment with the zero
on the flange 27, as illustrated in Fig. 2.
The next operation is to advance the tool
the required depth of a cut into the work.
With the entire mechanism in the starting
position defined, the worm 29 is rotated to
move the bushing 25 through an are cor-
responding to the distance it is desired %o
advance the tool. This adjustment of the
bushing 25 is accurately indicated by read-
ing the graduated portion 26 thereof against
the zero on the ring 31. The bushing is
adjusted to the right or left depending upon
in which direction it is desired to feed the
tool. With the bushing thus adjusted, the
tool is advanced into.the work by rotating
the hand wheel 22 a distance sufficient to
bring the bushing zero into alignment with
the zero on the flange 27. The tool has thus
been advanced the desired distance into the
work. The movement of the carriage now
feeds the tool along the length of the work
in the usual manner to perform the first
cut. : L h
At the end of the first cut, the tool may
be withdrawn from the work by rotating
the hand wheel 22 backwardly. It will be
noted that the bushing 25 and ring 31 nor-
mally rotate as a unit with the hand wheel,
one of such elements rotating relative to
the other only upon-rotation of the worm
20. When the carriage 8 has been traversed
to bring: the-tool back to its original posi-
tion, the worm 29 is rotated, in the same
manner as before, to move the bushing 25
through an are corresponding to the dis-
tance it is desired to advance the tool, this
adjustment of the bushing being accurately
indicated by reading the graduated portion
26 thereof against the zero on the ring 31,
as before. The tool may now be advanced
the required distance by rotating the hand
wheel 22 to bring the bushing zero into
alignment with the zero on the flange 27.
The tool is now fed along the work with the
carriage as before described. The tool may
in this same manner be accurately advaneed

-as many times as required to complete the
1

tooling operation on the work.
In addition to the tool feeding function of

the mechanism just described, it will be

noted that such mechanism also provides u
means indicating at all times the total depth
of tool cut taken. This means comprises the
relation established between the zero on the
ring 31 and the graduations on the portion
26 of the bushing. The ring 31 is normally
a part of the hand wheel, being frictionally
secured thereto. During the entire series of
cutting operations on a piece of work, the
position of ring 81 on the hand wheel is not
disturbed. In cach adjustment by the worm
29 as above described, the zero on the por-
tion 26 of the bushing is moved away from
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the zero on the ring 31, each adjustment in-
creasing the distance between these two
zeros. The distance between these two zeros
therefore at all times indicates the total feed
of the tool and therefore the total depth of
the cut taken in the work. '

In Figs. 3, 4 and 6, I have illustrated a
mechanism of the type just described in com-
sination with means for quickly withdrawing
the tool at the end of each cutting opera-
tion along the work, whereby the tool ma
be traversed backwardly to its original posi-
tion and then quickly moved to its starting
position against the work. The taper slide
4, screw 7, pinion 20 and the mechanism not
illustrated 1n these figures, are the same as
those illustrated in Fig. 1. A bearing block
32 is mounted in the slide 4 and’ carries a
bushing 33 therein supporting the screw 7.
A bearing 34 for the screw is provided
with double threads 385 of considerably
greater pitch than the threads of screw 7,
such bearing being threaded into the block
32. A worm wheel 36 is keyed to the screw
and is rotatably seated within a recess 37
in the bearing 84, a worm 38 in the bearing
providing an operative connection between
the bearing and worm wheel. A hand wheel
39 is keyed to the screw and is secured there-
on with the other mechanism by means of
the nut 28. A graduated ring 40 is mount-
ed on the hub of the hand wheel directly
adjacent the bearing 34, a worm 41 mounted
in the ring and engaging worm wheel teeth
42 in the hub providing an operative connec-
tion between the ring and hand wheel. A
knurled ring 43 is frictionally mounted on
the hand wheel hub directly adjacent the
ring 40. The ring 43 and flanged portion
44 of the bearing 34 are each provided with
zero marks adapted to cooperate with the
graduations on the ring 40.

The bearing 34 and bearing block 32 are
provided with cooperating stops 45 and 46
for a purpose to be hereinafter described.
It will furthermore be noted that the bear-
ing block 32 is split at 47 and provided with
a clamping bolt 48 whereby the bearing may
be secured against movement in the block
when “desired.

In Fig. 6 is illustrated a latch mechanism

~ for holding the worm 38 either in an en-

60
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gaged or a disengaged position. The worm
1s rotatably mounted in a bushing 49 secured
within a bore 50 in the bearing 34. A spring
pressed detent 51 is mounted in a relatively
right angular bore 52 and is adapted to en-
gage within an annular groove 53 to hold
the worm in its operative position, or back
of a shoulder 54 to hold the worm in an
inoperative position. An adjustable stop
serew 55 is provided for limiting the inward
movement of the worm 38. To disengage
the worm from its worm wheel 36, the detent
51 is drawn outwardly by means of a knob

51’ thereon and the worm is rotated by
means of its knob 38’ to screw the worm in-
wardly to seat against the screw 55. Tn its
inoperative position, the' worm is held be-
tween the screw 55 and detent 51 seating
against the shoulder 54. '

The mechanism shown in Figs. 3, 4 and 6
may be used in the same manner as that
illustrated in Figs. 1 and 2. When it is to
be thus used, the bearing 34 is brought to
the position illustrated in Fig. 4, the clamp-

ing bolt 48 is tightened to secure the bearing

against rotation, and the worm 38 is die-
engaged from its worm wheel 36 and held
between the stop screw 55 and detent 51
seating against the shoulder 54. TIn such
position, the bearing 34 becomes the equiva-
lent of bearing 18 in Fig. 1 and the screw 7
with the worm wheel 86 thereon is free to
rotate in such bearing. Friction ring 43 is
the equivalent of {riction ring 31 and the
graduated ring 40 may be rotated on the
hand wheel by means of the worm 41 in the
same manner that the graduated bushing 25
is rotated by means of the worm 29. The
operation of this mechanism, as thus set
and adjusted, is the same as that above de-
scribed in reference to Figs. 1 and 2.

The mechanism shown in Fig. 5 is the
same as that shown in Figs. 8, 4 and 6 ex-
cept that the graduated ring 40* is friction-
ally mounted on the hub of the hand wheel
instead of being positively connected there-
to through a worm and worm wheel connec-
tion. The operation of this mechanism is
the same as has been above described except
that the graduated ring 40° is rotatably ad-
justed by grasping the knurled portion 40"
thereof instead of through a worm, as the
worm 41 shown in Figs. 8 and 4.

When using the mechanism .shown in
Figs. 3 to 6 in the manner above described,
the clamping bolt 48 is tightened to hold
the bearing 34 against rotation and the worm
38 is disengaged from the worm wheel 36
whereby to permit free rotation of the screw
7 within the bearing 84. With such adjust-
ment, the screw 7 becomes the slide operat-
ing element. " As above stated, this mecha-
nism may also be adjusted to permit opera-
tion thereof in a manner to quickly with-
draw the tool from the work and thereafter
replace the same in its original cutting posi-
tion. When so operated, as is hereinafter
described, the clamping bolt 48 is loosened
to permit rotation of the bearing 34 and
the bearing is connected to the hand wheel
and screw 7 by engaging the worm 38 with
the worm wheel 86. As thus adjusted, the
threaded bearing 34 becomes the slide oper-
ating element. Briefly stated, the screw 7
becomes the slide operating element when
the clamping bolt 48 is tightened and the
worm 38 1s disengaged from the worm wheel
36 to permit the hand wheel to rotate freely
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within the bearing, and the threaded bear-
ing 34 becomes the slide operating element
when the clamping bolt 48 is loosened and
the hand wheel 1s locked to the bearing 34 by
the worm 38.

The operation of- the quick tool with-
drawing feature of the invention, as illus-
trated in Figs. 3 to 6 will now be described.
It should first be stated that in this opera-
tion, the friction ring 43 normally performs
ne useful function. The operation of this
mechanism is as follows: The tool and cross:
slides are first adjusted to place the tool in
a known position direetly adjacent the work
to be cut as has heretofore been described
in reference to Figs. 1 and 2. The mecha-
nism is adjusted to bring the zeros on the
graduated ring and on the bearing 34 into
alignment and the stops 45 and 46 into con-
tact as illustrated in Fig. 4. With the mech-
anism thus set and adjusted, the tool is in
position to be advanced the depth of a cut
into the work. This operation 1s performed
by rotating the worm 38 in a direction to
relatively rotate the screw 7 and bearing
34 in a manner to separate the stops 45 and
46, the amount of such relative rotation bhe-
ing through an arc corresponding to the
distance it is desired to advance the tool.
This rotative adjustment is accurately indi-
cated by reading the graduated ring 40
against the zero on the flanged portion 44
of the bearing 34, it being understood that
the ring 40 in this operation moves only with
the screw and hand wheel. By now moving
the hand wheel and screw to a position
bringing the stops 45 and 46 together, the
tool will be advanced into the work the dis-
tance of the required cut. The movement of
the carriage 3 now feeds the tool along the
length of the work in the usual manner to
perform the first cut.

At the end of the first cut, the tool may be
quickly withdrawn from the work by giving
the hand wheel a slight backward rotation.
Since the threads 35 on the bearing 34 are
double threads of greater pitch than the
threads on screw 7, only a slight rotation of
the hand wheel, screw and bearing, all of
which are secured together, is necessary to
withdraw the tool from the work. The
carriage is thereafter traversed to bring the
tool back to its original position and the
mechanism may then again be adjusted to
feed the tool the required distance of another
cut, such operations being performed in the
same manner as before by rotating the worm
38. In the manner before described, the
tool may-thereafter be quickly advanced, to
accurately place the same in its new cutting
position in the work, by a slight rotation of
the hand wheel to a position to contact the
stops 45 and 46.
repeated to perform as many cuts as may be
necessary to complete the work.

These same operations are -

1,608,704

In the mechanism just described, it will
be noted that the worm 38 provides a posi-
tive connection between the screw 7 and
bearing 84. In advancing the tool by means
of the worm 38, it will be noted that the
zero on the ring 40 has at each adjustment
been separated from the zero on the flanged
portion 44 of the bearing. The graduated
distance therefore between these two zeros
at all times indicates the total feed of the
tool and the depth of cut taken.

1t should, of course, be understood that
if desired the tool may be advanced for
feeding purposes by means of the hand
wheel 15 instead of by the worm 88, the
amount of such advance being indicated by
the graduated ring shown in connection
with such hand wheel. In this case the hand
wheel 39 is used only for quickly withdraw-
ing the tool and thereafter replacing the
sanie in its original position, such position
being always indicated by the engagement
of stop 45 with stop 46. Also in such method
of operation the worm 38 and worm wheel
30 operate merely as a positive connection
between the hand wheel 39 and bearing 34.
Since the worm 38 may be engaged with
any portion of the worm wheel 36, the hand
wheel may be rotatably adjusted to a posi-
tion to bring the handle thereon in the most
convenient position for the operator.

While the methods of operation described
ave very convenient and accurate in feeding
the tool, it will be noted that the same mech-
anisin may be used to feed the tool in the
usual and ordinary manner should such op-
eration thereof be desired. In such opera-
tion, the tool and its operating mechanism
should first be set to the positions above de-
scribed, the bearing 34 being set and secured
In position with the stops 45 and 46 in con-
tact as illustrated in Fig. 2. Rotation of
the hand wheel thereafter carries the grad-
uated element 40 therewith as a unit and
the rotation of the hand wheel may be accu-
rately indicated by reading the graduated
element 40 against the zero on the flange 44.

What I claim is:

1. The combination of a support, a tool
supporting slide thereon, a screw for actuat-
ing the slide, a hand whee! on the screw,
adjustable graduated means operatively con-
nected with the screw, such means being
adapted to be accurately adjusted to a posi-
tion indicative of the respective tool feeding
movement it is desired to give to the screw.
means on the support adapted to cooperate
with the graduated means, movement of the
hand wheel and screw to move the adjustable
graduated means, after the proper tool feed-
ing adjustment thereof, to a position to regis-
ter a definite location thereon with the said
cooperating means on the support being
adapted to always place the tool in its ad-
vanced cutting position, and means cooperat-
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ing with the said adjustable graduated
means for always indicating the total depth
of tool cut taken. :

2. The combination of a support, a tool
supporting slide thereon, a screw for actuat-
ing the slide, 2 hand wheel on the screw,
rotary adjustable graduated means on the
screw, such means being adapted to be accu-
rately adjusted to a position indicative of
the respective tool feeding movement it is
desired to give to the screw, means on the
support adapted to cooperate with the grad-
uated means, rotation of the hand wheel and
screw to rotate the adjustable graduated
means, after the proper tool feeding adjust-
ment thereof, to a position to register a defi-
nite location thereon with the said cooperat-
ing means on the support being adapted to
always place the tool in its advanced cutting
position, and means cooperating with the
said adjustable graduated means for always
indicating the total depth of tool cut taken.

3. The combination of a support, a tool
supporting slide thereon, a screw for actuat-
ing the slide, a hand wheel on the screw, ro-
tary adjustable gradurted ring means on the
screw between the hand wheel and the sup-
port, the said means veing adapted to be ac-
curately adjusted to a p~eition indicative of
the too! feeding moven..nt it is desired to
give to the screw, means on the support pro-
vided with a graduation mark adapted to co-
operate with the graduated ring means, ro-
tation of the hand wheel and screw to rotate
the graduated ring means, after the proper
tool feeding adjustment thereof, to a position
to register a definite graduation mark there-
on with the graduation mark on the support
being adapted to always place the tool in its
advanced cutting position, and means coop-
erating with the said graduated ring means
for always indicating the total depth of tool
cut taken. .

4, The combination of a support, a slide
thereon, a screw for actuating the slide, a
bearing projecting from the support and
provided with a graduation thereon, a hand
wheel on the screw, a graduated ring sur-
rounding the screw between the hand wheel
and bearing, and a second ring adjacent the

graduated ring and provided with a gradua-

tion thereon, the said two rings each being
rotatably adjustable relative to the hand
wheel and bearing.

5. The combination of a support, a slide.

thereon, a screw for actuating the slide, a
bearing projecting from the support and

‘provided with a graduation thereon, a hand
wheel on the screw, a graduated ring sur- ¢

rounding the screw directly adjacent the

bearing, and a friction ring directly adjacent.

the graduated ring and provided with a
graduation thereon, the said two rings each
being rotatably adjustable relative to the
hand wheel and bearing.

6. The combination of a support, a slide
thereon, a screw for actuating the slide, a.
bearing projecting from the support and
provided with a graduation thereon, a hand
wheel on the screw, a graduated ring sur-
rounding the screw directly adjacent the
bearing, and a second ring mounted on a
hub of the hand wheel directly adjacent the
graduated ring and provided with a gradua-
tion thereon, the said two rings each being
rotatably adjustable relative to the hand
wheel and bearing. .

7. The combination of a support, a slide
thereon, a screw for actuating the slide, a
bearing projecting from the support and
provided with a graduation thereon, a hand
wheel on the screw, a graduated ring sur-
rounding the screw between the hand wheel
and bearing, means for rotatably adjusting
the ring relative to the hand wheel, and a
second ring adjacent the graduated ring and
provided with a graduation thereon, the said
two rings each being rotatably adjustable
relative to the hand wheel and bearing.

8. The combination of a support, a slide
thereon, a screw for actuating the slide, a
bearing projecting from the support and
provided with a graduation thereon, a hand
wheel on the screw, a graduated ring sur-
rounding the screw between the hand wheel
and bearing, means for rotatably adjust-
ing the ring relative to the hand wheel com-
prising a worm mounted in one member and
engaging worm wheel teeth on the other
m. nber, and. a second ring adjacent the
graduated ring and provided with a gradua-
tion thereon, the sald two rings each being
rotatably adjustable relative to the hand
wheel and bearing.

9. The combination of a support, a slide
thereon, a screw having screw threads op-
eratively connecting the screw to the slide,
a hand wheel mounted on the screw, rota-
tion of the - .nd wheel being adapted by the
said screw threads to slowly actuate the
slide, and means other than the said screw
threads whereby the screw may be quickly
moved bodily in an axial direction c{)y the
rotation ‘of the hand wheel for rapidly
actuating the slide.

10. The combination of a support, a slide
thereon, a screw operatively connected to

the slide, a bearing in which the screw is

adapted to rotate, a hand wheel mounted on
the screw, rotation of the screw within the
bearing being adapted to slowly actuate the
slide, and means operative on the bearing
whereby the bearing and screw may be
uickly moved bodily in an axial direction
by the rotation of the hand wheel for rapid-
ly actuating the slide.

11. The combination of a support, a slide
thereon, a screw operatively connected to
the slide, a bearing rotatably mounted in the
support, the screw being rotatably mounted
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in the bearing, a hand wheel mounted on the
screw, rotation of the screw within the bear-
ing being adapted to slowly actuate the
slide, and means operative on the bearing
whereby the bearing and screw may be ro-
tated together and thereby quickly moved
bodily in an axial direction by the rotation
of the hand wheel for rapidly actuating the

slide.

12. The combinsation of a support, a slide

_ thereon, a screw operatively connected to
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the slide. a bearing threadedly engaging the
support, ‘the screw being rotatable within
the bearing, means for optionally securing
the bearing against rotation in the support,
a hand wheel mounted on the screw, rotation
of the screw within the bearing being adapt-
ed to slowly actuate the slide, and means for
operatively connecting the hand wheel with
the bearing whereby the bearing and screw
may be rotated together and thereby quickly
moved bodily in an axial direction by the
rotation of the hand wheel for rapidly actu-
ating the slide.

18. The combination of a support, a slide
thereon, a screw operatively connected to
the slide, a bearing in which the screw is
adapted to rotate, a hand wheel mounted on
the screw, rotation of the screw within the
bearing being adapted to slowly actuate the
slide, means operative on the bearing where-
by the bearing and screw may be quickly
moved bodily in an axial direction by the
rotation of the hand wheel for rapidly ac-
tuating the slide, a stop on the support, and
a cooperating stop on the bearing adapted to
engage the first stop to limit the movement
of the bearing.

14, The combination of a support, a slide
thereon, a screw operatively connected to
the slide, a bearing threadedly engaging the
support, the screw being rotatable within
the bearing, means for optionally securing
the bearing against rotation in the support,
a hand wheel mounted on the screw, rotation
of the screw within the bearing being adapt-
ed to slowlv actuate the slide, means for
operatively connecting the hand wheel with
the bearing whereby the bearing and screw
may be rotated together and thereby quickly
moved bodily in an axial direction by the ro-

tation of the hand wheel for rapidly actu-

ating the slide, a stop on the support, and
a cooperating stop on the bearing adapted to
engage the first stop to limit the rotation
of the bearing. :

15. The combination of a support, a slide
thereon, a screw operatively connected to
the slide, a bearing in which the screw is
adapted to rotate, a hand wheel mounted on
the screw, rotation of the screw within the
bearing being adapted to slowly actuate the
slide, means operative between the screw and
bearing for relatively rotating the screw and
bearing, and graduated means for indicat-

1 508 794

ing the amount of such relative movement,
the hand wheel being adapted to operate
the bearing and screw to move the same
bodily in an axial direction for rapidly
actuating the slide. :

16. The combination of a support, a slide
thereon, a screw operatively connected to the
slide, a bearing in which the screw is adaptecd
to rotate, a graduation on the bearing, a
hand wheel mounted on the screw, rotation
of the screw within the bearing being adapt-
ed toslowly actuate the slide, means operative
between the screw and bearing for relatively
rotating the screw and bearing, and gradu-
ated means on the screw adapted to co-
operate with the said graduation on the
bearing for indicating the amount of such
relative movement, the hand wheel being
adapted to operate the bearing and screw to
move the same bodily in an axial direction
for rapidly actuating the slide.

17. The combination of a support, a slide
thereon, a screw operatively connected to
the slide. a bearing in which the screw 1s
adapted to rotate, a graduation on the bear-
ing, a hand wheel mounted on the screw,
rotation of the screw within the bearing
being adapted to slowly actuate the slide,
nieans operative between the screw and bear-

ing for relatively rotating the screw and *

bearing, and a graduated ring rotatably
adjustable on the hub of the hand wheel and
adapted to cooperate with the said gradua-
tion on the bearing for indicating the amount
of such relative movement, the hand whesl
being adapted to operate the bearing and
screw to move the same bodily in an axial
direction for rapidly actuating the slide.

18. The combination of a support, a slide
thereon, a screw operatively connected to the
slide, a bearing in which the screw is adapted
to rotate, a hand wheel mounted on the screw,
rotation of the screw within the bearing
being adapted to slowly actuate the slide,
means for relatively rotating the screw and
bearing comprising &« worm mounted in one
member and engaging worm wheel feeth in
the othér member, and graduated means for
indicating the amount of such relative move-
ment, the hand wheel being adapted to oper-
ate the bearing and screw to move the same
bodily in an axial direction for rapidly
actuating the slide.

19. The combination of a support, a slide
thereon, a screw operatively connected to the
slide, a bearing threadedly engaging the sup-
port. the screw being rotatable within the
vearing, a hand wheel mounted on the screw,
rotation of the screw within the bearing
being adapted to slowly actuate the slide,
means operative between the screw and bear-
ing for relatively rotating the screw and
bearing, and graduated means for indicat-
ing the amount of such relative movement,
the hand wheel being adapted to rotate the
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bearing and screw together to move the same
bodily in an axial direction for rapidly ac-
tuating the slide.

- 90. The combination of a support, a slide
thereon, a screw operatively connected to
the slide, a bearing threadedly engaging the
support, the screw being rotatable within the
bearing, a hand wheel mounted on the screw,
rotation of the screw within the bearing
being adapted to slowly actuate the slide,
means for relatively rotating the screw and
bearing comprising a worm mounted in one
member and engaging worm wheel teeth in
the other member, and graduated means for
indicating the amount of such relative move-

ment, the hand wheel being adapted to

rotate the bearing and screw together to
move the same bodily in an axial direction
for rapidly actuating the slide.

21. The combination of a support, a slide
thereon, a screw operatively connected to the
slide, a bearing in which the screw is adapted
to rotate, a hand wheel mounted on the
screw, rotation of the screw within the bear-
ing being adapted to slowly actuate the slide,
an operative connection between the screw
and bearing including means for relatively
rotating the serew and bearing, graduated
means for indicating the extent of such rela-
tive movement, the hand wheel being adapt-

ed to operate the bearing and screw to move

the same bodily in an axial direction for
rapidly actuating the slide, and means for
disengaging the said connection whereby the
screw may be freely rotated in the bearing
by the hand wheel.

92. The combination of a support, a slide
thereon, a screw operatively connected to
the slide, a bearing in which the screw is
adapted to rotate, a hand wheel mounted on
the screw, rotation of the screw within the
bearing being adapted to slowly actuate the
slide, an operative connection between the
screw and bearing including means for rela-
tively rotating the screw and bearing, gradu-
ated ring means on the screw adjacent the
bearing for indicating the extent of such
relative movement, the hand wheel being
adapted to operate the bearing and screw
to move the same bodily in an axial direc-
tion for rapidiy actuating the slide, and
means for disengaging the said connection
whereby the screw may be freely rotated in
the bearing by the hand wheel. :

98. The combination of a support, a slide
thereon, a screw operatively connected to
the slide, a bearing in which the screw is
adapted to rotate, a hand wheel mounted
on the screw, rotation of the screw within
the bearing being adapted to slowly actuate
the slide, an operative connection between the
screw and bearing including a worm mounted
in one member and engaging worm wheel
teeth in the other member for relatively
rotating such members, graduated means for

7

indicating the extent of such relative rota-
tion, the hand wheel being adapted to oper-
ate the bearing and screw to move the same
bodily in an axial direction for rapidly
actuating the slide, and means for disengag-
ing the said connection whereby the screw
may be freely rotated in the bearing by the
hand wheel. '

24. The combination of a support, a slide
thereon, a screw operatively conmnected to
the slide, a bearing in which the screw is
adapted to rotate, a hand wheel mounted
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on the screw, rotation of the screw within -

the bearing being adapted to slowly actuate
the slide, means operative between the screw
and bearing for relatively rotating the screw
and bearing, graduated means for indicating
the amount of such relative movement, the
hand wheel being adapted to operate the
bearing and screw to move the same bodily
in an axial direction for rapidly actuating
the slide, a stop on the support, and a co-
operating stop on the bearing adapted to
to engage the first stop to limit the move-
ment of the bearing.

25. The combination of a support, a slide
thereon, a screw operatively connected to
the slide, a bearing threadedly engaging the
support, the screw being rotatable within
the bearing, a hand wheel mounted-on the
screw, rotation of the screw within the bear-
ing being adapted to slowly actuate the slide,

means operatively between the screw and
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bearing for relatively rotating the screw and

bearing, graduated means for indicating the
amount of such relative movement, the hand
wheel being adapted to rotate the bearing
and screw together to move the same bodily
in an axial direction for rapidly actuating
the slide, a stop on the support, and 2 co-
operating stop on the bearing adapted to
engage the first stop to limit the rotation
of the bearing. .

26. The combination of a support, a slide
thereon, a screw operatively connected to
the slide, a bearing in which the screw
is adapted to rotate, a hand wheel mounted
on the screw, rotation of the screw with-
in the bearing being adapted to slowly
actuate the slide, graduated means for in-
dicating the amount of movement of the
screw in the bearing, means for connecting
the hand wheel with or disconnecting the
hand wheel from the bearing whereby the
hand wheel may either rotate the screw
freely in the bearing to slowly actuate the
slide or operate on the bearing to move the
same bodily together with the screw in an
axial direction to rapidly actuate the slide.

27. The combination of a support, a slide
thereon, a screw operatively connected to
the slide, a bearing rotatably mounted in the
support, the screw being rotatably mounted
in the bearing, a hand wheel mounted on
the screw, rotation of the screw within the
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bearing being adapted to slowly actuate the
slide, graduated means for indicating the
amount of movement of the screw in the
bearing, means for engaging the hand wheel
with or disengaging the hand wheel from
the bearing whereby the hand wheel may
either rotate the screw freely in the bearing
to slowly actuate the slide or operate on the
bearing to rotate and thereby move the same
bodily together with the screw in an axial
direction to rapidly actuate the slide.

28. The combination of a support, & slide
thereon, a screw operatively connected to the
slide, a bearing having a relatively coarse
threaded engagement with the support, the
screw being rotatable within the bearing,
means for optionally securing the bearing
against rotation in the support, a hand wheel
mounted on the screw, rotation of the screw
within the bearing being adapted to slowly
actuate the slide, graduated means for indi-
cating the amount of movement of the screw
in the bearing, means for engaging the hand
wheel with or disengaging the hand wheel
from the bearing whereby the hand wheel

1,608,784,

may rotate the screw fresly in the bearing to
slowly actuate the slide or rotate the bearing
with the screw to rapidly actuate the slide.
-~29. The combination of a support, a slide

.thereon, a screw operatively connected to the

slide, a bearing in which the screw is adapted
to rotate, a graduation on the bearing, »
hand wheel mounted on the screw, rotation
of the screw within the bearing being
adapted to slowly actuate the shide, and
graduated means on the screw adapted to
cooperate with the said graduation on the
bearing for indicating the amount of move-
ment of the screw in the bearing, means for

connecting the hand wheel with or discon- 2

necting the hand wheel from the bearing
whereby the hand wheel may either rotate
the screw freely in the bearing to slowly
actuate the slide or operate on the bearing
to move the same bodily together with the
screw in an axial direction to rapidly actuate
the slide.

In testimony whereof, I hereto affix my

signature-
WALTER E., INGHAM,



