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My invention relates to the traverse re-
versing mechanisms such as are used to re-
verse the feed of a grinding machine, lathe,
boring bar, planer, shaper or other tocl hav-

5 ing repeated strokes over the same work.

The purpose of my invention is to cause the
reversal by the stoppage of a carriage carry-
ing the work, the tool or other traversely
movable part.

A further purpose is to cause the feeding
mechanism of a machine to throw the revers-
ing mechanism after the carriage has
stopped, shifting the feeding mechanism
bodily or not as preferred.

A further purpose is to utilize a quick
throw or full-stroke mechanism or an out-
side force to cause the final engagement of
the parts.

A further purpose is to adapt my revers-
20 ing mechanism to application by mechanical,
electrical, hydraulic or pneumatic means.

A further purpose is to utilize reversely
cut threads upon the same lead screw to op-
erate driving mechanisms with which the
carriage is caused to engage alternately.

10
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A further purpose is to move a lead screw

bodily by its own operation to cause a re-

versal in its rotation or a shift in the clutch
30 mechanism engaging it.

A further purpose is to operate a carriage
in reverse directions from a lead screw re-
versing it.in direction of rotation by clutch
mechanisms opérated by the lead screw.

A further purpose is to provide a separate
driving motor for a lead screw to control the
direction of rotation of the driving motor
by stoppage of the carriage.

Further purposes will appear in the speci-
40 fication and in the claims. '

Figure 1 is a side elevation, partly broken
away, of an internal grinding machine in
which my invention is well suited to operate.

Figures 2 and 3 are top plan view and end
45 clevation respectively of the structure seen

in Figure 1.

Figures 4, 10, 11, 12, 13 and 14 are frag-
mentary longitudinal sections showing a va-
riety of structures by which my invention can

50 be carried out. :

35

Figure 5 is a section of Figure 4 upon line

Figure 6 is a fragmentary section showing
a modification of the structure of Figure 4.

Figure 7 is a fragmentary section of a 55
modified thread.

Figures 8 and 9 are sections corresponding
to Figure 4 but with the parts in different
positions. . .

Figure 15 is a fragmentary side elevation 60
of a portion of a lathe.

In the drawings similar numerals indicate
like parts.

I have preferred to illustrate my inven- -
tion by a few only of the many forms in which 65
it may be carried out, selecting forms with
a view to showing respectively mechanical,
electrical, hydraulic and pneumatic mecha-
nisms, not from the standpoint of attempt-
ing to show all the different forms, but to 70
illustrate merely the fact that the invention
may appear in a variety of quite diverse
forms. )

I have selected the forms with a view to
illustration of the principles involved to the 75
best advantage. '

The frame 15 of the grinding machine pre-
sents no novelty in its application to the in-
vention in hand. It carries a work head 16
carrying the guard 17 within which the work 80

‘is. mounted, also bed 18 and guides 19 upon

which a carriage travels. The carriage 20
is shown as provided with two transverse
slides 21 and 22, upon the upper one of
which is mounted the wheel head 23. The 85
wheel 24 is driven by a motor not shown. As
this_invention has to do with the reversing -
mechanism it is not concerned with the char-
acter of these devices. )

Travel of the work head longitudinally on 90
guides 25 is controlled by a hand wheel 26,
rack 27 and gear not shown. The work head .
may be shifted for taper work by screw 28 and
the exterior of the mechanism shows rheo-
stat controls 29 and 30 for the motors, a head 95
clutch lever 31 and doors 32 by which access
is had to the interior of the mechanism,

The wheel 33 provides for hand feed sup-
plemental to the automatic feed and reverse
with which this case is concerned. - 100
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In Figures 1-8 the reversing mechanism

~ is placed for convenience upon the inside of

io

the frame. Thisisnot essential and the mech-

anism has been shown with its location out-

side in Figure 15. Some of the structure,
particularly the hand-reversing structure
shown in Figures 4 and 5, bases its utility
Eartly upon accessibility of this mechanism.

t has been convenient to illustrate it in con-

nection with . devices of these figures inde-

' pendently of whether they be easily accessi-

15

.20

25

ble or not. °

The construction of Figure 4 has been
selected for illustration because of its sim-
plicity and in order to compare the character
of snap movement in it with that shown in
Figure 6, as will later appear. Anti-fric-
tion bearings and other constructional refine-
ments have been omitted in order not to divert
from the illustration of the new structure in-
volved. o
- The carriage 20 is movable back and for-

ward along the guides of the tool upon which

it is mounted so as to_provide for the length
of travel required. Beneath it is located a
lead screw 84 mounted in bearings 85, 86. It
is driven by any suitable gearing which I
%m.ve 8shown in the form of a belt 87 and pul-
ey 38.

Xl‘,hi_s lead screw 34 is provided with right
and left-hand threads 89, 40 which conse-

-quently cut each other as shown, and which,

as hereinafter described advance and retract
right and left nuts 41, 42, respectively. When

‘one is driving the carriage the other is pushed

ahead and thus rotated upon the shaft in the
direction of shaft rotation by a sleeve as later

“described. A direction of rotation of the

.. shaft has been arbitrarily assumed to be that

40

45

shown by the head and tail at the right of the

figure. v
The screw may be single, double or other

multiple thread as described and a multiple

thread is in fact illustrated. In some uses
of my invention I plan the use of a steeper

pitch for the return feed than for the work- b

_in feed. (See Fig. 7.)

50

- 85

60

~ rigid with the carriage

65

bviously my broad invention is not af-
fected by these questions of the pitch or
whether the pitch of the thread is the same
for feed as for reverse. - '
The nuts 41 and 42 are provided with op-
positely facing clutch members 43, ‘44, here
shown as teeth, adapted for engagement
with opposing clutch members 45 and 46,
here also teeth, upon a block 47 surround-

'ing the lead screw. Between the lead screw

and the block I place a spacing sleeve 48.
- The block 47 is prevented from rotation

by any convenient mear s, here by the sim-

ple expedient of making it non-circular and
enclosing it within a non-circular housing 49,
and by which the
block is prevented from turning.

The spacing of the two nuts with respect

© 1,896,753

to the block is such that there is not only
enough room for the clutch members (teeth)
of the block and one nut to disengage fully
before the other clutch and the block engage,
butthereissufficient additional space between
the brackets by which the nuts are held to
their duty to permit relative movement of
the unit (including the nuts) and the car-
riage to throw a quick stroke mechanism.

Y any convenient means I control the
outward limits of the positions of the two
auts from the carriage. This is most easily
done by brackets 50 and 51 extending down-
wardly from the carriage to engage the nuts
and to limit their movement. In the “posi-
tion shown in Figure 4, where the parts are
engaged for movement of the carriage to the
left with the direction of rotation indicated
it will be noticed that there is not only
space between the teeth of clutch members

80

85

43 and 45 but that there is space between the

bracket 50 and the shoulder 52 of the nut 41.
There would be correspor.ding space at the
opposite side from shoulder 53 with drive
in the opposite direction.
. The block 47 has thus a limited movement
with respect to the carriage longitudinally
of the feed screw for the purpose of: provid-
ing - the neutral position or of having its
clutch faces engage with the clutch faces of
the nuts 41 and 42 to drive alternately in
the two directions. At the same time the
brackets 50 and 51 insure that the nuts can-
not back away and disengage from the
clutches of the block while driving.
also prevent the disengaged nut from whirl-
ing beyond the block too far for proper en-
gaging position when reversal takes place.
n this form shown I provide a quick-
throw mechanism by which the carriage and
block are controlled. The block which nor-
mally drives the carriage may slide with the

two nuts within the carriage when the car-
riage is stopped. The .carriage may be

stopped either by normal stop mechanism or
y any foreign object in its path exerting a

-pressure in excess of the pre-determined

They-

%0

9
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110

pressure necessary to drive the carriage.

The quick-throw mechanism allows the bloek -

to feed forwardly with respect to the motion
of the carriage in the direction of last pre-
ceding carriage motion up to the point where
the quick-throw becomes operative and from
that point to jump forward to release the
block from the clutch by which it has been
driven and to engage it with the clutch at
the opposite end for reverse feeding.

The quick throw mechanism is, of course,

capable of wide variation and may appear -

in a valve- or switch-controlled outside
force. T have illustrated two forms suitable
for plain mechanical structures seen in Fig-

‘ures 4 and 6. The one in Figure 4 com-

“

‘prises a spring 55 pressing a plunger 56

downwardly upon a toggle member 57 which

115

125
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has a seat at 58 in the bottom of the plunger
and a second seat at 59 in a recess 60 in the
block. Because of the diagonal direction
of this toggle member the driving force of
the block through it against the carriage is
greatest in the full stroke position shown
and gradually reduces when the carriage is
stopped while the block moves forwardly
in the carriage in the direction of last car-
riage movement. The plunger spring is
held in place by a plug 61.

The pressure of the spring can be adjast-
ed by screwing the plug in or out until the

desired degree of pressure is attained. This

adjustment controls the pressure which must
be exerted against the carriage to reverse it,
and reversal pressure will vary widely ac-
cording to existing needs, being very great
for example if the reversing mechanism be
applied to a planer, while when applied to
some types of grinders it may be small as to
cause reversal by engagement across an elec-
tric light bulb without breaking the bulb.

Obviously the angle at which the toggle
member 57 is sloped in normal driving use
will greatly affect the resistance necessary
for stoppage of the carriage and reversal
even when using the same strength of spring
in the plunger mechanism. For example,
in mechanism such as a planer where heavy
driving pressure and heavy reverse resist-
ance are desirable the toggle member would
be more nearly horizontal, whereas in grind-
ing mechanism or in a lathe or other lighter
tool the toggle member would be given a

‘high angle such as illustrated.
At the lower side of Figure 4 is shown a .

- hand-reversing mechanism whose utility

40
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would depend upon thé accessibility of the
structure. It would be suitable, therefore,
rather for an exposed reversing mechanism
or for lever operation than for direct opera-
tion upon enclosed mechanism such. as is
shown in the grinding machine. The handle
62 is shown connected with the block. By
this the block can be thrown from one ex-
tremity of its movement to the other.

In Figures 1 and 2 a handle 62’ is connect-
ed to the block by a leverage system not shown
for hand-operation of the block, correspond-
ing with movement of the block by handle
62.

In Figure 6, I have shown a more simple
form of snap actuation or full stroke mecha-
nism in a pair of V notches 63 and 64 within
the block in which the V end 65 of plunger 56
is adapted to fit. The rest of the structure
is the same as in Figure 4. .

In operation, with the parts in the position
shown in Figure 4 and the lead screw rotat-
ing in the direction shown by the arrows, the
nut 42 engaging with the lert-hand thread
upon the lead screw intermeshes with the
clutch member 46 so that the nut can not

3

turn. It is consequently driven bodily to
the left and drives with 1t the block 47.
Through the toggle member 57 and the
plunger 56, the block pushes the carriage to
a point at which the carriage meets such a re-
sistance to movement as overcomes the thrust
of this spring-pressed toggle member. The

nut 42 through sleeve 48 presses the nut 41

continuously to the left so that this nut trav-
els backward ;upon the right hand thread,
rotating.

Since the right-hand thread would tend
to advance the nut 41 to the right, while the
nut 42 is actually moving upon the screw to
the left, the nut 41 must rotate at a greater
speed relatively than the speed of travel of
the screw. If the right and left-hand screws
be of equal pitch it must rotate with respect
to the lead screw at a speed twice as great as
the speed of the lead screw. In Figure 7
I have shown the pitch of the return thread
in excess of that of the feed thread on this
screw in which case when nut 42 is driving
the nut 41 would have to rotate at a much
lower rate of speed. On the other hand when
nut 41 is driving the nut 42 as it is pushed
ahead. will rotate at a much higher rate of
speed. In these forms of Figures 1’to 9 the
thread must be steep enough pitch for either
of the nuts to be “backed off” when the other
is driving. The steeper pitch of Figure 7
is permissible for reverse movement of the
parts because there is n.» duty other than re-
turning the carriage ur body and would be
highly desirable in the feeding mechanism of
a planer or screw machine, to both of which
this invention is adapted. -

When the carriage meéets with an obstruc-
tion offering it sufficient resistance so that
the carriage stops, continued movement of
the nut 42 and block cotipresses the spring
and rocks the thrust bar 57 (Fig. 4) about
its upper pivot point or slides the V point
(Fig. 6) up toward the top of the slope of
the notch by which drivihg contact has been
made. When the thrust bar slightly passes

vertical position or when the V point of the .
plunger passes the edge between the two:

notches pressure of the spring thrusts the
block rapidly to the left along the sleeve 48.
The first effect of this movement of the block
is to release the teeth at the right hand of the
block from the teeth of nut 42. Subsequently
the teeth 45 at the left hand end of the block
engage with teeth 43 of nut 41.

Eividently the block can be thrown by han-
dle 62 or the handle 62’ to produce the same
effect or reversal can be effected by shoving
the carriage in the opposite direction.

Figure 8 shows the parts in position with
the carriage blocked by a stop 66—typical
of any adjustable stop or obstruction—and
the thrust bar in vertical position ready with
a slight movement of the block to the left to
cause reversal of the clutch engagement of

70
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. 156 er rate than the rate of rotation of

4

the block. ‘Tn Figure 9 the carriage is shown

‘in the Same position but the block has jumped
into clutch engagement with the nut 41.
It will be noted that the position of the
- & parts in Figure 9 is the reverse of that in
Figure 4, having clutch engagement st the
opposite ends of the block, one as compared
.with the other, and having spacing between
the other clutch -elements likewise at oppo-
10 site ends.- '

In Figure 9 the nut 42 is about to be driven.

ahead of the sleeve at a speed higher than
the speed of rotation of the screw, just as the
_ nut 41 is driven ahead of the sleeve at a high-
the screw
in the form shown in Figure 4. L
It will be obvious that the snap actuations
or quick throw movements in Figures 4 and
6 are closely comparable being based both

. 20 of them upon purely mechanical snaps.

The reversing mechanism, depends for its
“operation upon stopping the carriage and ef-
fecting reversal of application of the feed by
continued operation of the feed to be reversed:
26 In these two forms a member movable rela-
tively to the carriage is located between the
driving mechanism and the carriage so that
continued movement of the driving mecha-
nism operates the movable member directly.
30 It may cause direct engagement of contacts,
‘the throwing of a ‘mechanieal or electrical
switch or lever or direct or indirect action
through fluid means to reverse the connec-
tions. During the time the reversal is being
35 effected the carriage. may be. stationary.
“#Whatever the lost motion mechanism used 1t

can be applied to ‘mechanical, électrical or
. Figures1to 9. The trailing nut is therefore

fluid reversing mechanisms of any type.
The lost motion can he between slides or

40 other relatively movable partsof the carriage,

as, for example, between the feed screw nuts

and the carriage itself; in separated parts of.
the feed screw or by providing for relative”

movement of the feed screw bodily in a direc-
45 tion reverse to that of the feed and in any.of
the forms supplemental operating means may

be used. Thus, with bodily movement of ail’

or of any part of the feed screw the movable

operating member may, as in the other forms, -

50 make contacts, throw a lever, operate a valve
- or act as or operate a piston to cause fluid
movement. ' DT

The movement of the feeding force after
the carriage stops may be resiliently pressed

~ 55 or spring controlled as in Figures 4 and 6
so as to give always the same extent of com-

pression of the carriage against its stop. Tt
" need not be spring nor mechanical but can

be the magnetic flux from a magnet or com-
60 pression of air or gravity-operated. ,

- With the form shown in Figures 1 to 4, 8
"and 9 wonderful- accuracy of reversal has
been obtained, the carriage stopping at the
same point reliably within much less than

65 1/1000”. " The length of the.stroke between.

-ever, the trailing nut could

1,806,752

reversals has also proved to be cé,pab‘le of

very -exact determination. It is not only -

adapted to reverse on very short strokes—as
of one or a few thousandths of an inch but

may be set to operate to successively throw the

reversing mechanisms where there is no meas-
urable movement of the carriage. The ma-
chine is capable of adjustment to reverse on
extremely light pressures and with no meas-

‘urable movement of the carriage. With the

form shown in Figures 1 to 5,.7 and 8, the re-
action between the carriage and the reversing .

mechanism movable relatively to it is great-
est when the carriage is first stopped and re-
duces as the thrust connection between it and
the spring compressed by this thrust ap-
proaches perpendicular position. :

With the form of Figure 6 the reaction is
uniform. It may be varied by the selection

of the type of quick thrust mechanism.

In the form shown in Figures 10 and 11 the
snap actuation is electro-magnetic and is ob-
tained by throwing an electric switch by
which the electric current is cut off from one
solenoid winding and passed through another
to throw the clutch. -These two forms well

80

85-

90

illustrate the fact, true of all the forms that . -

the lead screw may be movable longitudinétHy B

or not as preferred. ,
In Figure 10 the lead screw 84’ is of the
same general character as the lead screw in

95

the earlier figures, having right and left hand

threads upon the same shaft and having right
and left nuts 52" and 53’ engaging them. In
this form the nut which is operating the csr-

100

riage is the forward nut of the pair as dis-.

tinguished from the rear nut of the pair in

carried by the flanges 507, 51’ respectively

-and is not backed off by .any such mechanism

as shown in Figures 1 to 9.”. Obviously, how-

ahead of it if desired. o
The casing 67 here corresponds generally

with the block 47 in that it is resiliently con-

nected with the carriage 20 and is adapted
to be driven alternatively by the nut 52’ or
by the nut 53’ PR S
The resilient connection between the casing
and the carriage includes and is assembled
about a pin 68 secured in the carriage. The

‘end 69 is enlarged to form a head dand the

larger end rests in an opening 70. “Upon
the reduced portion 71 I.place a collar 72
which is pressed against the shoulder 73 by
a spring 74. . At the other end the spring
presses against a collar 75 which at the limit
of its movement engages ‘a shoulder 76

formed by fastening a sleeve 77 upon the -
-reduced portion 71. . : :

\

‘105

shove the nut -

-110

'1‘.13

i2o

“ 195

The sleeve 77 passes through an openiﬁg '

78 corresponding with the opening 70. The

enlargement -of the pin at 69.and the sleeve

77 permit movement of the casing and car-

riage relatively to each other in either direc-

‘130
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" tion between the limits of flanges 79 and 80

10

15

20

30

35

of the carriage. The pinisheld within flange
79 by any suitable key 81, and within the
sleeve 77 by any suitable key 82. ‘

One of the parts rigid with respect to the
carriage is used to throw the snap actuation
lever 83 for electrically snapping switch 84
to energize either of the electro-magnets 85
or 86. The solenoid windings embrace core
&7 pivoted at 88 to the reversing lever 89.
Throwing of this reversing lever 89 about
its pivot 90 to either of the two extremes of
its stroke reverses the clutch so as-to cause
engagement of the clutch lever arms, 91, or
92, as the case may be, with the nuts, 52
or 53’. . .

A standard form of electrical reversing
switch is available which contains a quick
stroke mechanism and reverses the switch
connections without reversal of the position
of the lever through which this has been
accomplished. v :

In operation, rotation of the lead screw in

“one direction causes movement of the car-
‘riage in the direction which is controlled by
“the nut with which engagement is made by

the. clutch mechanism including lever 89.
This continues in the same direction until the

_carriage is stopped, at which time continu-

ing movement of the lead screw, through the
operation of the same nut which has been do-
ing the driving previously, causes relative

movement between the frame and the car-.

riage. This compresses spring 74. The com-

pression continues until the relative move--

ment of the carriage with respect to the cas-
ing throws the switch lever 83 and thus

" throws the snap actuated switch within the,

40

electrical switching mechanism 84, reversing
the electric current and passing the electric
current through that solenoid winding from
which the current was previously cut off.

~ This throws the lever 89 pivoted at 90 revers-

45

50

85

60

65

ing the clutching mechanism by which the

nuts are gripped one at a time and causing’
the arms 91 and 92, one to grip the nut which -

has been inactive and the other to release the
previously active nut. '

The electro-magnetic snap actuated mech-
anism thus causes the same character of oper-
ation and the same character of reversal con-
trol by reason of stoppage of the carriage
as in the other forms. :

In the form shown in Figure 11 I illus-
trate another electro-magnetic reversing
mechanism having a single lead screw oper-
ated to rotate in different directions for re-
versal of feed and capable of longitudinal

movement of the lead screw with respect to-

the bed of the machine tool to cause reversal
of the direction of rotation of the lead screw
and to thereby reverse the direction of feed.,

T accomplish this by means of a shaft 34"

which is threaded through and therefore di-
rectly operates the carriage member 49”. The

floating shaft is mounted in bearings 35’, 86
and 98 within or carried by the frame work

.of the machine. The shaft carries opposed
* gears 94 and 95 which are loose upon it and

both of which, through teeth 96 and 97 are
driven, though in opposite directions, by a
gear 98. - ' .

The shaft 34’ is a floating shaft in that i
has play axially and is centered longitudinal-
ly ‘within the play allowed by springs 99 and
100 which, in order to reduce friction engage
against thrust bearings 101. :

Upon the shaft 34’ and between the gears
94 and 95 is mounted a clutch 102 splined to
the shaft and having oppositely directed
clutch faces 103, 104 adapted to engage with
corresponding clutch faces 105, 106 upon
gears 94 and 95. The clutch 102 is grooved
at 107 to receive the yoke end 108 of a rocker
arm 109 pivoted at 110. The yoke engages
with the clutch to shift it in opposite direc-

- tions. The other end of this rocker arm is

5

70

75

80

85

yoked also, at 111 to engage with a pin 88’

in an armature 87’ movable within solenoidal
windings 85” and 86" energized alternately
by a switch 84’. This switch is of the snap
actuated type in which the snap actuation is

started in opposite directions by lever 83"

operated from any exposed part 112 of the
shaft 84’. Tt is here operated by the walls

20

95

of a groove 118 in the shaft, into. which -

groove the lever 83 fits. :
In operation, with the parts set as shown,
let us assume a direction of clutch rotation
as shown by the point and tail of the arrows,
such that the carriage is moving to the left
in the figure, that the carriage engages any
stop or obstruction 66 and that the shaft
continues to rotate in the same direction.
When the carriage stops the shaft -will con-
tinue to turn in clockwise direction as viewed
from the right causing the shait to move
bodily toward the right of this. Figure 11
snapping the electrical switch and electrify-
ing the solenoid 89 while cutting off the sole-
noid 88. The result is an immediate and
quick throw of the rocker arm 109 so as to
throw the clutch from the position shown to
a position at.the left thereof with its left
clutch face engaging the clutch members
upon gear 94. In whatever direction gear
95 had previously driven this shaft gear 94
will rotate it in the opposite direction, first
taking up the displaced movement of the
shaft lengthwise and bringing it back to
neutral. With the direction which we have
assumed, gear 94 will bring the shaft back to

its balanced position and will then begin to-

drive the carriage toward the right in Fig-
ure 11. 'This movement of the carriage will
continue until the carriage meets an obstruc-

. tion such as 66’ which will stop it and again
reverse the connection and. the direction of

travel. . :
It will be apparent that in all of these

100
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- forms as in the other forms shown by me, the

- or_ other resilient
‘overcome to cause relative

10

strength of the resistance which must be met
to stop the carriage is measured by the spring
bressure which must be
movement between
the parts, i. e., in the Present cases by the
spring which must be compressed and in the

form of Figures 1-9, also by the component:

of pressure w iich is effective in_compressing
the spring. In grinding machines the re.

- versal may be effected with a very slight pres-

* sure, too little to

15

20

25

crush a finger, but in ma-
chines such as lathes and planers in which the
tool must be pushed forward to effect the feed
or make the cut the resistance to movement
of the carriage necessary to, cause reversal
must-be greater than. anything which is to be
encountered in taking the normal cut, suiting
the invention more to machineg taking light
cuts than to machines taking heavy cuts.
That the means of effecting the actual

- reversal is broad and is not confined to me-

chanical and electrical means but may. in-
clude any other is illustrated still further by

the fluid actuation of the reversing mecha--

nism in Figures 12 and 13, showing the appli-
cation of outside -fluid Ppressure in Figure

+12 and showing the fluid merely to transient

- motion in Figure 13,

30
Figure 11 in all

Figure 127is intended to'correspon&-with.
particulars except that fluid
pressure is used to perform the function per-

- formed by the solenoidal form of Figure 11.

"85

4o

_struction and the
~ shifts to the right, the valve 842 is rotated a

&0

Instead of the snap actuated electrical switch
or valve 84’, thrown in oppesite directions
by the lead screw through arin ¢
a snap actuated switch or valve 842 thrown by
an arm 83* and controlling the path of inlet
and exhaust to cylinders 114, 115 from fluid

‘pressure inlet and exhaust 116, 117. . In the _
_position,,shown;
“ure 11 the pressure inlet is connected with'.

corresponding to that in Fig-

cylinder 115 through pipe 118 and cylinder
114 is connected through pipe 119 with the
exhaust 117. o _

‘When the carriage, considered now as mov-
ing to the left in the figure, strikes an ob-
shaft 84’ subsequently

short distance before the snap actuation takes
pl_ace- and it is then thrown to position to ad-

- mit liquid under pressure to pipe 120 in cyl-

. 55

inder 114 and to connect cylinder 115 to ex-
haust through pipe 121. This throws piston
122 to the Ileft, sweeping out the water in

front of piston 123, throwing the rod or stem

- 124 which occupies the position of the arma-

.60

ture 87 or 87°.
acts as in Figure 12 to shift the clutch so that
the shaft is dri

- gear 95, :

. 65

In Figure 18, the illustration generally
‘that in Figures 11 and 12 except

parallels .
that, as compared with both of them; the dj-
rection of rotation of the shaft 34 is reversed

‘the U, the axis of the :
(one only shown) are mount- -

83" I provide :

The rest of the construction

en by gear 94 instead of by

in, the position of the clutch shown,
in counter-clockwise direction as viewed from
the right, as shown by the arrow point and
tail in the figure, and in that, as compared
with Figure 12, the liquid is a meFe means of

‘transmitting motion and not an outside

liquid pressure. . L
Because of the change in the direction of
rotation the carriage will be moved in the
opposite direction from that of the carriage
in Figures 11" and 12 and will engage stop
66 instead of stop 66, causing the lead screw,
with continued rotation to move to the left
instead of to the right as jin Figures 11 and
12 and compressing the spring 74 at the
left end of the shaft (not shown in the figure)
instead of 74" neat the right end of the shaft
as in the other figures. ' '
As a result of this movement to the left, the

- piston 125 in cylinder 126 will be moved -to

the left, tending to produce a vacuum in the
space 127.  The unbalanced normal ajr pres-

sure upon the outer surface of piston 128 in

cylinder 129 will then force this piston in,
causing the liquid to flow from space "180
through pipe 131 into the space 127,

The quick throw. in this case is obtained
by means of a'snap-actuated lever 109’ of U-
shape pivoted to swing about the middle of
' shaft 132 upon which
its two arms 133.
ed. The lever
cconnected at one end at 135 to one o
and at its other end at 136 to piston

is actuated by a sgrlilng 134
the arms

This point of attachment 136 is thrown from:
' through -
“point 185 and the shaft axis to a point on the

a position on one side of a line 138

other side of this line-in order to “snap” the

clutch one way or the other. - -
At the position shown the attachment point

136 is at

rofating :

70
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80
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95

rod 187. .
100

105
the right of this line 188 but the
movement of the piston-and its rod to the

left will throw it to the left of this line. . The - -

spring, whose tension will be‘increased dur--

ivot, will snap the

Ing the shifting of the
at the left of that

lever over to a position
shown in the figure, carr

10

ying the clutch 102

with the lever. The lever carries a roller 139 _

upon each arm to-engage the walls within the
groove in the clutch. L .
Because the lead screw will be rotating and
it is undesirable to rotate the piston 125 the
piston is slip-connected with the shaft. -The
connection shown is by a rod 140 terminating
in a collar 141 which is free to rotate but has

slight lon, itudinal movement only between

a threaded projection 142 carried by the shaft
and a cap 143 secured upon the projection.
The rod
a bracket 144.
_ With the
direction of rotation of the feed screw is re-
versed so that the carriage (not shown) will
move to the left until it engages some ' stop.

‘Movement of the lead screw bodily toward

or stem 137 is shown as guided in"

115

120

. . 125
reversal of the clutch position the -

130
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the right will then begin and will force the lig-
uid out of cylinder 126 into cylinder 129,again
throwing the attachment point of the spring
beyond the line 188 to snap-actuate the clutch
into the position shown in Figure 13.

Figure 14 has the same direction of rota-
tion of the lead screw and therefore the direc-

" tion of movement of the carriage for the po-
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sition shown as in Figure 13, the reverse from
those seen in Figures 11 and 12.

All of the forms of reversing mechanism
operate equally well with drive in either di-
rection. ' :

It has the same snap-actuation as Figure 13
but secures the snap actuation by direct move-
ment of a rod or stem 187’ instead of by fluid
actuation of the fastening point of the spring.
This is accomplished in Figure 14 by means
of a groove 145 in the end of the lead screw,
into which groove a roller 146 extends. - The
roller is carried by an arm 147 connected with
the rod 1387’ so that movement of the arm
147 and of the rod 187 to the left with move-
ment of the lead screw 34% to the left will
cause the attachment point of the spring to

throw beyond: the line 138 and ‘the spring

will shift the elutch.

At the end-of the reversed movement a sec-
ond reversal takes place and the lead screw
is shifted bodily to the right causing the
clutch to be thrown to the position shown in
Figure 14.

- In Figure 15 I have shown a conventional

. form of lathe with a live head 148 and gear-

ing 149 connecting with a lead screw 34 upon

which a feed reversing gear 150 is mounted.

which may be any of the types of feed gear
reversing mechanisms. This view is shown
for the purpose merely of indicating in the
drawing one other type of machine tool than
the grinding tool to which my invention may
be applied, in order to negative the idea that
my invention is inténded for grinding ma-
chines only. As previously stated my inven-
tion can be applied to a variety of machines,
suiting best those in which the feed resist-
ance to carriage movement is low.

I have made no attempt to show with com-
pleteness from any standpoint the various
applications of my invention but have select-
ed samples only, selecting diverse means by
which the reversal may be accomplished in
order to make clear that the invention is of
great breadth and can be practiced in many
different ways.

I have no doubt that a great variety of other
forms and means of securing all or a part of

the advantage of my process and-mechanism.

will oceur to those skilled in the art, in view
of my disclosure herein, and I therefore pur-
pose covering herein all such forms and

-changes as come within the reasonable spirit

and scope of my invention.

Having thus described my invention, what

7

I claim as new and desire to secure by Letters

Patent is:— :

1. In a reversing mechanism for machine
tools, a carriage, a feeding mechanism there-
for, including a lead screw and a quick throw
connection having lost motion between part
of the feed mechanism and the carriage pro-
viding for continued rotation of the lead
screw . to accumulate energy applied to the
quick throw connection when the carriage
has been stopped to terminate feed in one di-
rection, and reversing devices operated by the
quick throw mechanism through taking up
the lost motion to reverse the driving connec-
tion. -

2. In reversing mechanism for machine
tools, a movable carriage, a feed screw having
right and left threads upon it, means for con-
tinuously rotating the feed screw, right and
left nuts spaced upon the feed screw, mov-
able axially of the nuts with and also with
respect to the carriage, a block between the
nuts having faces engaging them alternative-
ly and lost motion snap actuation for the
block forming operating connection between
it .and the carriage.

3. In reversing mechanism for machine
tools, a movable carriage, a feed screw having
right and left threads upon it, means for con-

tinuously rotating the feed screw, right and’

left nuts spaced upon the feed screw, mov-
able axially of the nuts with and also with
respect to the carriage, a member between the

nuts having faces alternatively engaging.

them, slip motion snap actuation connecti
the member and the carriage operated by the
feed screw when the carriage 1s stopped and
a spacer between the nuts adapted to back one
nut off from the member with advances of the
other nut. o '

4. In reversing mechanism for machine

tools, a movable carriage, a feed screw having
‘right and left threads upon it, means for
continuously rotating the feed screw, right
and left nuts spaced upon ‘the feed screw,

movable axially of the nuts with and also
with respect to the carriage, a sleeve sur-
rounding theright and left screw and adapt-
ed to keep the nuts spaced upon the screw, a
block about the sleeve having faces for al-
ternatively engaging one or the other of the
nui{s and spring pressed operating connec-
tions be’ween the block and carriage adapted
to allow loose motion between them and to
snap over to throw the block free from en-
gagement with one nut and into engagement
with the other.

5. In reversing mechanism for machine -

tools, a movable carriage, a feed screw having
rieht ‘and left threads upon it, means for
continnously rotating the feed screw, right
and left nuts spaced upon the feed screw,
movable axially of the nufs with and also
with respect to the carriage, a spacer between
the nuts adapted to back one as the other ad-
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8
vances, a block betWeen_ the nuts adapted to
engage them alternatively, a spring pressed

sloping thrust connection between the block -

and the carriage adapted to permit move-
ment of the block with respect to the car-
riage when one nut is driving and, with stop-
page of the carriage, to snap over to throw
the block free from the one nut and into en-
gagement with the other to provide drive by
10 the other nut. ‘ T '

6. In a reversing mechanism for machine

5

tool feeds, a machine tool having a tool or

work carriage, a feed screw for the carriage,
.driving connections for the feed screw, a re-
15 versing méchanism for the screw, a lost ‘mo-
tion connection locatéd in the train-between
the driving mechanism and the carriage pro-
viding for ‘continued rotation of the ‘screw
after the carriage has been stopped and a
20 quick operating device for the reversing

mechanism operated by said continued move. _

‘ment of the screw. .
-~ 7. In a reversing mechanism for machine
tool feeds, a machine tool having a tool or
" work carriage, a feed screw for the carriage,
driving - connections for the feed screw,
turning the screw continuously in the same

- 'direction, a reversing mechanism, a lost mo--

tion connection located in the train between
the driving mechanism and the carriage pro-
- viding for continued rotation of the screw
after the carriage has been stopped and a-
quick operating device for the reversing
mechanism controlled by said continued
® movement of the screw. . . ,

8. In a machine tool, a tool or work car-
riage, a traversing means for the carriage
and-a stop for the carriage in combination

- with driving means for operating the trav-
ersing means, and means actuated by thé con-:
tinued movement of the traversing means

30

after the carriage has engaged the stop. to

reverse the direction of movement of said
carriage. i S .
> . 9. In a machine tool, a tool or work car-
riage, mechanism for causing traverse of the
carriage, a stop for the carriage, means for
driving the traversing mechanism, lost mo-
‘tion connections between the driving means

0 and the carriage adapted to continue to op--

erate the traversing mechanism after the car-
riage has stopped, and mearis actuated by the
traversing mechanism during the time the
carriage is stopped for reversing the direc-

% tion of traverse effected by said traverse
means. ' >

. ' ' ) L
.10. In'a machine tool, a tool or ~ork car- .
riage, mechanism for causing traverse of the -

“carriage, a stop for the carriage, means for

driving the traversing mechanism, a resili-.

ently retarded lost motion connection be-
tween the traversing mechanism and.the car-
.riage; driving means for the traversing
mechanism and reversing connections for the

5 carriage operated through the lost motion

1,896,752

connection by continued movement of the
‘traversing‘ mechanism, '

. 11. In a machine tool, a tool or work car-
riage, a traversing screiw therefor, means for
operating the screw, lost motion connections
in the train between the operating means "
and the carriage whereby the traversing
screw with continued operation takes up the
lost motion and means effected through the
taking up of the lost.motion for reversing
the direction of traverse of the carriage.

12. In a-machine tool, a tool or work car-
riage, a stop therefor, a continuously rotat-
able right and left thread traversing screw,
a nut located in each thread, a clutch carried
by each nut, means located between the two

“clutches having. clutches adapted to coop-

erate alternatively with the two clutches car-
ried by the nuts and a resiliently retarded
quick throw device between the carriage and
said last means, whereby continued rotation
of the screw after the carriage has stopped

70
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80

85

operates the quick-throw device and changes -.

the clutch éonnection. , ,

- 13. In a machine tool, .a tool or work car.
riage, traversing means for causing the car-
riage to. move along the length of the ma-
chine, lost motion connections in the train

between the -traversing means and the car-

riage whereby with continued operation of -

90

the traversing means the lost motion is taken -
up and means effected through the taking up -

of the lost motion for reversing the direction

of traverse of the carriage. ‘
14.. In operation of a reversing mechanism

embodying a carriage, a feed screw therefor -

and connections between the feed screw and

carriage for operating the carriage in oppe-

site directions, the novelty which consists in
resiliently opposing bodily movement of the

- connections between the screw and carriage

‘when-the_carriage is stopped and the feed-
screw . continves: to rotate and in utilizing

this resilient opposition to quickly reverse

the connections. L
15. In feeding’ and reversing mechanism.

for machine-tools, ‘a carriage, a lead screw
-engaged therein and bodily movable in an
axial direction, spring means opposing move-,
ment in each direction, facing gears upon
the shafi constantly driven in opposite di-
rections) a clutch between the gears and mov-
able axially of the shaft, and snap actuation
for the clutch-thrown by movement of. the
shaft in reaction against the carriage when -
the carriage engages a stop. o

. 16. In feeding and reversing mechanism
for machine tools, a carriage, a lead screw
engaged therewith and bodily movable in an
axial direction, spring means opposing move-
Ient-in each direction, facing gears upon the
shaft, constantly driven in
tions, a clutch between the gears and movable
axially of the shaft, snap actuation for the
clutch and fluid operating. connections from

opposite direc- -
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the movable shaft to set the snap actuating
mechanism. o
17. In feeding and reversing mechanism .
for machine tools, a carriage, a lead screw
5 engaged therewith and bodily movable in an
axial direction, spring means opposing move-
- ment in each direction, facing gears upon the
shaft constantly driven in opposite direc-
tions, a clutch between the gears and movable
10 gxially with the shaft, snap actuation for
outside setting force for the snap actuation
and valve control for said outside force mov-
able by the movable shaft. o
18. {n feeding and reversing mechanism
18 £or machine tools, a carriage, a lead screw
engaged. therewith and bodily movable in an
axial direction, spring means opposing move-
ment in each direction, facing gears upon the
shaft, a constantly driven clutch between the
gears and movable axially of the shaft, snap
actuation for an outside actuating force ap-
plicable to the movement of the clutch and
means for applying the outside force with
movement of the shaft. ' )

19. In feeding and reversing mechanism
for machine tools, a carriagé, a lead screw
engaged therewith and bodily movable in
an axial direction, spring means opposing

% movement in each direction, facing gears
upon the shaft constantly driven in opposite
directions, a clutch between the gears and
movable axially with the shaft and-a snap
actuated control set by movement of the lead
screw for throwing the clutch. -

20. In feeding and reversing mechanism
for machine tools, a carriage, a lead screw
engaged therewith and bodily movable in
‘an axial direction, spring means opposing

4«0 ovement in each direction, driving means
for turning the screw in ofpposite directions, a
clutch movable axially of the shaft to engage
the driving means, snap actuation mechanism
for throwing the clutch and connections be-

o5 tween the shaft and the snap actuating mech-
anism for setting and tri ﬁmg the same. -

FORD T. RAULE.



