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This invention pertains to mechanism for
imparting movement to a traveling support,

- such for example as a work-carrying table,

5

10

15

20

25

30

)

3

z

4

[}

50

and for automatically controlling the move-
‘ments of the table. More particularly, my
invention relates to.a change-speed and con-
trol mechanism especially adapted for mjll-
ing machines for feeding the work-carrying
table at relatively fast and slow speeds in
both directions to obtain what might be
termed a continuous cycle operation at dif-
ferent periods of which the work-pieces ave
loaded, milled and unloaded. Tt should be
understood, however, that the invention is
not limited to this particular use or to this
class of ‘machines, but it is generally appli-
cable to propelling a support at different
speeds in forward and reverse directions.
The primary object of the invention is to

provide a generally improved and simpli- .

fied feed control mechanism embodying such
principles of construction as to enable effi-
cient, automatic operation, a wide range of
table movements, and refinement of the
mechanism to such few parts as to enable
production at a comparatively low cost.

In furtherance of the foregoing, my in-
vention contemplates the provision of a
novel train of gearing including a revers-
ing clutch and a change speed clutch, where-
by rapid traverse and feed movements may
be obtained in both directions, also mecha-
nism of novel construction for automati-
cally controlling the shifting of said clutches

by initial movement of the reciprocating

table. :

Another object of my invention is to pro-
vide a feed control mechanism particularly
adapted for reciprocating type milling ma-
chines. Due to the size, proportions and
heavy work characteristic of these ma-
chines, the frictional resistance to the work
table is so great that there is no coasting of
the table (as in lighter types of machines)
that may be relied upon for throwing
clutches.  In the present instance, I utilize
thie table movement for disconnecting its
propelling clutch and' employ in a novel
manner an additional force stored up by
final movement of the table for throwing

the clutch to establish the next succeeding.

change in speed or direction of travel.
Still another object is to provide a novel
system of control cams and connections op-

erated thereby for operating the several
clitches. :

Other objects and attendant advantages

‘will be appreciated by those skilled in this

55

art as the invention becomes better under-

stood by reference to the following descrip-
tion when considered in connection with the
accompanying drawings, in which—
“Figure 1 is a front elevation of a recipro-
cating type milling machine embodying my
invention; :

- Fig. 2 is an end elevation of the machine
looking at the driving end thereof;

. Fig. 8 is a horizontal section through the
gear box taken substantially on the line
3—3 of Fig. 25 "

Fig. 4 is a vertical section through the
gear box taken substantially on the line
414 of Fig. 3; ’ :

Fig. 5is a fragmentary plan section taken
substantially on the line 5—5 of Fig. 1;

_Figs. 6 to 9 inclusive are diagrammatic
views illustrating the action of the rapid
traverse and feed clutches and the means
for operating the same; ‘

Fig. 10 is a diagram illustrating the table
movement cycle; : v

Figs. 11 to 14 inclusive are diagrammatic
views illustrating the cam dog action;

Figs. 15 and 16 are diagrammatic views
of the change speed and reversing cycles, re-
spectively; :

Fig. 17, a diagrammatic view showing a
modified table movement cycle; and

Figs. 18 and 19 are diagrammatic views
illustrating the action of the clutch-operat-
ing elements for said modified table cycle.

_The present exemplification of my inven-
tion is in connection with a reciprocable type
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milling machine, that is, one in which the

work is carried on a table which moves back
and forth past. the cutting tool or tools.
My invention has reference to the mecha-
nism for reciprocating the table and like-
wise to the control of such mechanism from
cams or dogs on the table. It is desired that
the table shall be moved in rapid traverse
and feed movements in both directions and
that these movements shall be of different
durations and periods in a cycle, according
to the particular work at hand. In the pres-
ent example, a continuous-cycle table move-
ment is obtained in which the work-pieces
are loaded at both ends of the machine, and

95

100



10

- 18

20

26

30

€2
ot

40

45

50

55

60

65

(= |

the cycle cofnprises a rapid traverse move-
ment bringing the work-pieces at one end to
the cutters, a feed movement in the same di-

rection for feeding the work past the cut-
ters, during which feeding period the fix-

ture at the other end of the table will be

loaded, reversal of the table into rapid

traverse for bringing the new work-piece

to the cutters, and a feed movement in the
same direction for feeding the new work-
piece past the cutters. During this feed
movement the previously finished work-piece
will be removed and Treplaced by an un-

finished work-piece. This cycle will then

be repeated, the entire operation being auto-
matic. As another example, the table cycle
may comprise a series of rapid traverse and
feed movements in one direction and a quick
return in the opposite. Various combina-
tions of these movements may be obtained
as will be apparent hereinafter. Tt should
be understood, however, that my improve-
ments are generally applicable to the op-
eration and control of any traveling sup-
port whether in the form of a work or tool
carrier which moves back and forth either
in a continuous or an interrupted-cycle.
The frame of the present machine com-
prises an elongated bed 21 upon which &
work table 22 is mounted to reciprocate
horizontally. The bed and table are of con-

‘ventional construction, the = table being

mounted on the usual flat bearings and be-
ing propelled by means of a screw 23 held
against axial translation on the bed and
engaging a nut 24 carried by the table.., In
the present example, horizontal and vertical
milling cutter spindles 25 and 26 respec-
tively, are carried by side housings 27 and

an overhead structure 28, the latter of which

carries suitable mechanism for driving the
spindles. The side housings are positioned
midway between the ends of the bed so that

-the work table may be conveniently loaded

when at either end of the bed. The cutter
spindles are adapted for carrying surface
milling cutters; but it should be understood
that any type or arrangement of tools may
be employed. ‘

-My invention comprehends the provision
of gearing for propelling the table, and
while the gearing may be suitably housed or
supported on a machine, I prefer that it
shall be supported in an independent hous-
ing or unit addapted to be incorporated. with
any of various machines for transmitting

the desired movements. The gear box des-

ignated generally by 29, T have located in
the present instance at the back of the ma-
chine adjacent to the driving end of the
table screw. More particularly, the vertical
side wall 81 of-the gear box is bolted to the
adjoining wall 82 of the bed. A change-
speed and reversing train of gears within
this gear box, best shown in Figs. 3 and 4,

1,599,205 -

operates between a driving and a driven

shaft 33 and 34, respectively. The shaft 33
may be continuously driven from any suit-
able source of power, such for example as
by means of a belt pulley 35 through the
agency of any suitable clutch 86 adapted
to be thrown into and out of engagement
by a hand lever 87 positioned at the front
of the machine. The driven shaft 34 is in

constant driving connection with the table

screw 23 through the agency of reduction
gearing comprising the pick-off or change-
speed gears 38 and the gears 39, one of which
is fixed to the feed screw 23. By means of
gearing and clutches between the driving
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“and driven shafts, the latter may be driven .

at either of two speeds in both directions,
I have, therefore, devised a most simple and
direct means for obtaining these results, and
to this end have provided a reversing clutch
on the driving shaft and a change-speed
clutch on the driven shaft. The reversing
clutch comprises a shiftable clutch element
41 splined on' the shaft 83 and having ‘the
ustial clutch teeth adapted for- connection
with either of the gears 42 or 438 loose on
said shaft. An interposed bevel gear 44
meshes with both gears 42 and 43 and is
fixed to a shaft 45 which carries a worm
screw. 46. This shaft 45 also carries a fixed
bevel gear 47 meshing with the bevel gear

48 fixed to an intermediate shaft’ 49 suit- -

‘ably journaled in the gear box. The worm
screw 46 meshes with a worm gear 51 loose

on the driven shaft 34, and the shaft 49

carries a fixed spur gear 52 meshing ‘with a
spur gear 53, also loose on the driven shaft.

A suitable friction connection 54 is provided

between the gear 52 and the shaft 49 for
absorbing any sudden shock such as is im-
posed when the speed is suddenly stepped
up. A shiftable clutch element 55 splined
on the shaft 84 has the usual clutch teeth
adapted for engaging complemental teeth
on the worm gear 51 and the gear 53. From

the foregoing, it will be manifest that the

drive from the rotator 33 may be trans-

" mitted to the shaft 84 in either direction ac-

cording to the position of the clutch element
41, assuming of course, that the clutch ele-
ment 55 is engaged with one of-the drivers
51 or 53 on the shaft 84. It will likewise
be evident that when the driver 51 is con-
nected to the shaft 84 by means of the clutch
element 55, the shaft will be driven at a rela-
tively slow speed; and when the driver 53 is
connected to the shaft the latter will be
driven at a higher speed. The slower speed
is for propelling the table for the feed and
the higher speed is for the rapid traverse
movement. It follows that the feed move-
ment may be transmitted either forward or
reverse according to the position of the re-
versing clutch; likewise that the rapid trav-
erse may be either forward or reverse.
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Mechanism is now provided for operating.

the reversing and change-speed clutches to
obtain predetermined ~movements. Each
clutch is operated by an independent motion
train or connection adapted to be actuated
by cam dogs on the table. “Motion train”
is used herein as meaning a mechanical

train of parts through which motion is

adapted to be transmitted from an operat-
ing part to an operated part, at present the
operating part being a bell crank’ lever
adapted to be actuated by one or more cam
dogs on a traveling support or work table
and the operated part being a clutch shifter
included in a table propelling mechanism.
Each motion train or connection is adapted
to transmit control movement positively de-
rived from movement of the cam dogs and
to transmit an additional control movement
as will be fully explained hereinafter.
These connections may be actuated by dogs
on one or both sides of the table, and in the
present instance the change-speed clutch is
controlled by dogs on the rear of the table
and the reversing clutch by dogs on the
front of the table. To produce the contin-
wous cycle referred to above in which the

work-pieces are loaded onto the table at both
ends of the machine, change-speed dogs 56

to 59 inclusive are attached fo the rear of the
table in the arrangement shown in Fig. 11,
and reversing dogs 61 and 62 are attached

‘to the front of the table, as shown. These

dogs may be suitably secured to the, table
and are adjustable lengthwise thereon in the
slotways 63. The cam dogs may be of any

~ suitable shape, but preferably having par-
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allel faces inclined 45 degrees with respect
to the vertical and beveled at their upper
and lower obtuse angles, as shown in Fig. 6.
These inclined vertical faces are adapted for
moving cam-follower elements vertically for
the purpose of disengaging the clutches.

The ~cam-follower elements employed are-

rollers 64‘and 65 carried by bell crank levers
66 and 67, respectively mounted on the in-
ner sides of the housings 27 in the arrange-
ment shown plainly in Figs. 1 and 5. In-
asmuch as the connection between each bell-
crank lever and its shiftable clutch element
is very similar, a detail description of one
will saffice. Referring to that for operating
the change-speed clutch and particularly to
¥igs. 1, 5 and 6, it will be observed that the
depending arm of the bell crank lever 66
is pivotally connected to a rod 68, which is

connected at its opposite end to an arm 69-
fixed 'to a rock shaft 71 on the gear box..

The connection between the rod 68 and the
arm 69 comprises a sleeve 72 pivotally con-
nected on a vertical axis 73 to the arm 69,
through which sleeve the rod is freely slid-
able. - Coil compression springs 74 and 75
supported on opposite ends of the sleeve 72
are confined between shoulders on said sleeve

“ment of the clutch shifting lever.

&

and abutments 76 and 77 1;ormally fixed
on the rod 68 but adapted to ke adjusted
lengthwise thereon by means of the nats

“threadingly engaged on said rod, as shown.

The function of this spring connection will
be presently apparent. The rock shaft 71
has fixed thereto a lever 70 providing a
forked end 78 having the usual connection
with the clutch element 55 for shifting the
same and is provided at its opposite end
with a spring-pressed plunger 79 having
a pointed or arrow shaped head. The angu-
lar faces 81 and 82 of the plunger are adapt
ed to be respectively urged against a roller
83 according to the position of the lever 70,
the roller being in a fixed location in the
gear box. The function of this spring-
pressed plunger is to assist in throwing the
clutch element 55 into engagement with
either the rapid traverse or feed drives after
one or the other has been disengaged, and
for holding such engagement. The clutch
is disengaged. by table movement through
the intermediary of a cam dog, bell-crank
lever and the connection between the latter
and the clutch. The instance, however, that
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the clutch teeth are disengaged so that the .

drive to the table is broken, the table will
stop. There is no coasting of the table
which may be utilized .for continuing move-
Further-
more, inasmuch as the clutch shifting lever
70 must throw in both directions, it will
not reach the dead-center position with rela-
tion to the roller 83 when the clutch teeth
of either clutch have been disengaged. Con:

100

sequently, an additional force is required to -

throw the lever 70 beyond the dead-center
position, after which the tension stored in
the plunger spring will be utilized in con-
junction with' its inclined head  working

against the roller 83 for throwing the op--

posite clutch into engagement. This addi-
tional force is supplied by one of the springs
74 or ‘15 as the case may be. :

The operation will be apparent from the
following concrete example, reference being
had to Figs. 6 to 9 inclusive, which show
diagrammatically the manper in whicli ‘the
rapid reverse and feed clutches are operated.
In Fig. 6, the rapid traverse clutch is en-
giged, the table 22 being: propelled to the
right. The rapid traverse clutch is held en-
gaged by the plunger face 81 engaging the
roller 83, and the springs 74 and 75 are un-
der equal compression. The cam-follower
roller 64 occupies a position in the plane in-
dicated by the center line 84, The cam dog
57 will be the first to engage the roller 64.
The roller wili simply ride over this cam
in an idle clearance movement, as shown in
Fig. 7, without disturbing the position of

‘the clutch, such clearance movement and

consequent action of the bell-crank lever

and its connecting rod 68 being compensated-
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for by compression of the spring 75 as

shown in said figure. After the dog 57 has

passed the roller 64 the latter will be moved
under the influence of the spring 75 back to
its operative position in the plane 84 and in
the path of the next following cam dog 58.
This cam dog inclined in the opposite di-
rection from the dog 57, will, engage the
roller 64 and move it downwardly to the
plane 85, as shown in Fig. 8, thereby com-
pressing the spring 74 and bringing .the
abutment 76 against the adjacent end of the
sleeve 72, and by this action withdrawing
the rapid traverse clutch. At this point,
when the rapid traverse drive to the table

‘has been disconnected, the table will mo-

mentarily “or. theoretically stop with the
parts in the position shown in Fig. 8, in
which it will be noted that the plunger lever
70 has not passed the dead-center position

~with respect to the roller 83. It will be ob-
served, however, that in this condition, the

spring 74 is under its maximum compression
and the préssure thus storved will be utilized
to move the lever 70 past the dead-center
position and to assist the plunger spring in

_throwing said lever to the position shown in

Fig. 9. i which to engage the feed clutch.
The table will thereupon continue its move-
ment to the right at a slower speed and the
roller 64 will move under the dog 58 to clear
the latter as explained above with reference
to clearing the dog 57, except that in the
present instance the spring 74 will be com-
pressed to compensate for.this clearance ac-
tion; after which the roller 64 will return to
the plane 85. Inasmuch as the act of dis-
engaging cne clutch and engaging the other
takes place very rapidly, the propelling
movement of the table is not apparently in-
terrupted. The bell-crank lever 66 will be
tnrown in the opposite direction by the next
following dog 59 for establishing the rapid
traverse speed in the same manner as de-
seribed with reference to engaging the slow
speed. ' _

The connection between'the bell-crank le-
ver 67 and the reversing clutch is as men-
tioned above, substantially the samé as that
described with reference to the change-speed
clutch. This connection comprises, briefly
stated, a connecting rod 86 between the bell-
crank lever 67 and a hand lever 87 at the
front of the machine, which hand lever is
connected to a rock shaft 88 passing through
the bed and connected through the agency
of an upstanding arm 89 and link 91 to an
arm 92 fixed to a rock shaft 93. This rock
shaft carries a forked arm 94 and a planger
arm 95, the former for shifting the clutch
element 41 and the latter arm 95 for carry-
ing a spring-pressed plunger similar to the
plunger 79, which co-operates. with a roller
96 in the same manner described with refer-
ence to the roller 83. The plunger arm 95

1,599,205

fixed to the lower end of the shaft 93 as
shown in Fig. 4, is positioned in the vertical
plane of the forked arm 92 and in the hori-

zontal plane of the- plunger arm 70, and -

consequently- is not shown in these figures,
except that its beveled or pointed end is
shown by dotted lines in Fig. 3 in co-opera-
tion with its roller 96. A sprilig connection
is interposed between the rod 86 and the le-
ver’ 87 similar to that between the rod 68
and the arm 69. The operation of the re-
versing clutch by the dogs 61 and 62 acting
on the roller 65 1s the same as just described
with reference to the operation of the

change-speed clutch with the exception of

the differences in the respective cycles.

The driving mechanism is under the im-
mediate control of the operator who by
cperation of the levers 87 at either end of
the machine may start or stop the table
propelling mechanism, it being observed
that this mechanism is never in the neutral
position shown in Fig. 8, except momentar-
ily when the clufch elements are being
shifted and that except for the momentary
break in' the drive when shifting the
clutches the table is either being propelled
at. the fast or slow speed.

The complete cycle of the table movement
will now be described, reference being had
to Figs. 10 to 16 exclusive. This cycle espe-
cially adapted for loading workpieces at
both ends of the table, is shown diagram-
matically in Fig. 10, it being assumed that
the dotted line from A to B represents rapid
traverse of the table to the right and from
B to C the feed movement at the completion
of which the table reverses into rapid trav-

‘erse, and at D slows down to the feed move-

ment which is continued until the end of the
cyele when the table reverses into rapid trav-
erse, and repeats the cycle. Assuming as
shown in Fig. 11, that the rollers 64 and 65
have been moved into the full line positions
for establishing.the rapid reverse, the work-
piece 97 which has been loaded on the table
22 will be earried to the cutter 98 in a rapid
movement, the roller 64 traversing the ver-
tical path indicated in dotted lines in Fig.

12 in which it has cleared the dog 57 and has
been shifted to' its lower operated position

by the dog 58, thereby engaging the feed
clutch.
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During the feed movement, a new -

work-piece 99 will be leaded onto the oppo- ,

site end of the table. The feed of the work-
plece 97 past the cutter or cutters as the case
may be, will continue until the roller 64 has
been actuated by the dog 59, as shown in
Fig. 13, for engaging the rapid traverse
clutch and shortly thereafter the dog 62 will
actuate the roller 65 to" shift the reverse
clutch, thereby traveling the table rapidly
to the left until the new work-piece 99 has
been brought to the cutter, as shown in Fig.

14, whereupon the dog 57 will actuate the
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roller 64 and engage the feed clutch. Dur-
ing this feed movement the finished work-
piece 97 will be removed and a new ‘work-
piece” will be loaded onto the table. The
feed in this direction will continue until the
dogs 56 and 61 actuate their respective roll-
ers as shown in Fig. 11 for effecting the

rapid reverse movement shown in Fig. 13.

Development of thé cycles of the change-
speed’ clutch roller 64 and of the reversing
clutch roller 65 are shown respectively In
Figs. 15 and 16. '
Tt will be manifest that by changing the
location of the cam dogs on the table the
duration of the rapid traverse and feed
‘movements may be varied, and also by
changing the number and location of the cam
dogs the cycle may be varied. For example,
in Fig. 17, I have shown a diagram repre-
senting a series of alternate rapid traverse
and feed movements in one direction and a
quick return to starting position. To pro-
duce this cycle the cam dogs will be set as
shown in Figs. 18 and 19 for operating the

5 rollers 64 and 65. It will be Qbserved that

triangular cam dogs 101 are employed at in-
tervals, so that on the.quick return of the
table the rollers 64 will ride over all of the
dogs and maintain the rapid traverse clutch
engaged, and while moving in the opposite
direction the roller 64 will be actuated by the
dogs 102 for engaging the feed clutch.

The gearing disclosed herein is claimed in
my eopending application Serial No. 78,515,
filed December 31, 1925, which is a division
of my application Serial No. 508,374 filed
concurrently with the present application.

Tt should be understood that the forego-
ing conveys simply an illustration of several
possible uses of my invention; that my in-
vention is applicable to the operation of any
tool or work-carrying support which travels
back and forth; and that any suitable
change-speed and reversing mechanism may
be applied in the general combination. It is
believed that the objects of the invention are
clearly illustrated by the foregoing, and it
should be understood that considerable
“change might be made in construction and
arrangement without departing from the
spirit and scope of the invention as expressed
in the appended claims, in which—

T claim :—

1. In combination, a traveling support,
mechanism for propelling it including a de-
vice for changing either the speed or direc-
tion of travel of the support, shifter means
movable past one side of a dead-center posi-
tion to establish one operative condition of
said device and past the opposite side to es-
tablish ancther operative condition, said
shifter means including a spring-pressed
plunger for throwing it beyond said dead-

_center position, and means positively op-
erated: by travel of the support for operat-

S

ing said shifter means, including spring
means supplemental to said spring-pressed
plunger for moving the shifter means
through and beyond said dead-center posi-
tion..

9. In combination, a traveling support,

mechanism for propelling it including either
a change-speed
shifter for the clutch, a spring-pressed
plunger to yieldingly hold the shifter past
one side or the other of a dead center posi-
tion at each side of which a different clutch
face will be engaged, and means positively
operated by travel of the support for op-
erating the clutch shifter to disconnect either
clutch face including means supplemental to
said spring-pressed plunger for building up
a spring pressure by said positive operation,
which pressure is utilized to move the shifter
through and bgyond said dead-center posi-
tion. ‘
8. Control mechanism of the character
described comprising a traveling support,
mechanism for propelling it at different
speeds and in different directions, a plu-
rality of cams on the support, and means
adapted to be actuated by said cams for con-
trolling said mechanism including a motion-
train having an operating part adapted to be
positively actuated by said cams, an op-
erated part for transmitting control motion,
and means for transmitting a control motion
additional to that produced by a positive
actuation of said operating part and per-
mitting said operating part to ride around
the cams in a clearance movement.

4, Feed control mechanism of the charac-
ter described comprising, in combination
with a reciprocating table and mechanism
for reciprocating the latter including a re-
versing clutch and a change-speed clutch,
means for operating each clutch comprising
an element adapted to be moved back and
forth, dogs on the table for moving said
elements back and forth, a spring-actuated
plunger adapted to move past a dead-center
position for holding each clutch engaged,
and spring-actuated means interposed in each
connection for throwing said plungers past
the dead-center position.

5. Feed control mechanism of the charac-
ter described comprising a reciprocable
table, - gearing for reciprocating the table
including a clutch, a series of inclined cam
dogs on the table, an element adapted to be
moved back and forth by said inclined dogs
and connected with the clutch for shifting
the same, the travel of said element from
one extreme clutch-shifting position to an-
other being less than the length of its actuat-
ing dog, and means in the connection of said
clutch-shifting element allowing idle move-

or a reversing clutch, a-
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ment thereof for clearing said dog without -

interfering with the
the cluteh,

operative condition of
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6. The combination of a traveling support,
mechanism for imparting rapid and feed
movements to said support, including a
change-speed and a reversing clutch, cam
5 dogs on said support, confiections adapted

to be actuated by the cam dogs for operat--

ing the clutches, said connections including
‘a spring-actuated means for throwing in
the clutches after they have been disengaged

v by movement of said support, and another
spring-actuated means for holding the
clutches engaged.

7. The combination of a traveling support,
mechanism for imparting rapid and feed

15 movements to said support, including a
change-speed and a reversing clutch, cam
dogs on said support, connections adapted to
be actuated by the cam dogs for operating
the clutches, said connections including a

20 member adapted to be moved in one direc-
tion_ for engaging the rapid speed clutch,
in the opposite direction for engaging the
feed clutch, and in each direction in a dog-

_.clearance movement without disturbing the

25 clutches. .

8. The combination of a traveling support,
mechanism for imparting rapid and feed
movements to said support, including a
change‘speed and a reversing clutch, cam

30 dogs on said support, connections adapted to
be actuated. by the cam dogs for operating
the clutches, said connections including a
member adapted to be moved in one direc-
tion for engaging the rapid speed clutch, in

3% the opposite direction for engaging the feed

' clutch, and in each direction beyond its
clutch actuating movement without disturb.-
ing the clutches.

‘9. Feed control mechanism of the charac-

40 ter described comprising, in combination,
a traveling support, means for propelling it

' including a pair of opposed clutch elements
and an intermediate shiftable clutch element,
shifter means to move said intermediato

45 clutch element past one side of a dead-center
position to yieldingly hold it engaged with
one of said opposed clutch elements and past
the (()lpposite side to yieldingly hold it en-
gaged with the other- clutch element, a

50 spring-pressed plunger to urge and hold said
intermediate clutch element past either side
of said dead-center position, cam means on
said traveling support, and a connection
positively actuated by said cam means for

55 operating said shifter means, including
means in addition to said spring-pressed
plunger for throwing the shifter means
through and beyond said dead-center posi-
tion when either of said opposed cluatch ele-

60 ments has been disengaged by said positive
operation. ' .

10. The combination of a travelin sup-
port, mechanism for propelling sai§’ sup-
gor§ at different speeds, including a shiftable

% device adapted to be moved past one side of
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a dead-center position to establish one speed
and past the opposite side to establish an-
other speed, means adapted to move“said
shiftable device beyond either side of its
dead-center position and to yieldingly hold
it in each shifted position, means actuated
by movement of said support for initi-
ating the shifting movement of said shiftable
device, and additional means actuated by
said initial shifting movement and acting
to automatically move said shiftable device
through and beyond said dead-center posi-
tion.

11. Feed control mechanism of the char-
acter described comprising a traveling sup-
port, mechanism for moving it back and

]

£

80

forth including a pair of opposed clutch

faces and an intermediate shiftable clutch
element for engagement therewith, a clutch
shifter, a spring-actuated plunger cooperat-
ing with said clutch shifter for vieldingly
holding it beyond one side of a dead-center'
position at which said clutch element en-
gages one of said clutch faces and beyond
the opposite side at which it engages the 20
other clutch face, cams on the support, and

-shifter-operating means adapted to be posi-

tively operated by said cams to disengage
either of the clutches, including spring ele-
ments supplemental to said spring-actuated 95
plunger for moving the clutch shifter
through and beyond said ‘dead-center posi-
tion after said cam action. '

12. In mechanism of the character de-
scribed, the combination with a traveling 100
support and mechanism for propelling it at
different speeds, of means actuated by the

- support for controlling the operation, said

mechanism comprising a series of cam dogs

on the support in a substantially common 105

plane, an element adapted to be moved by
said cams to and from an upper and a lower
operative position in each of which to es-
tablish one of said speeds, and means where-
by said element may move beyond one of.110
said planes without interfering with the op-
eration of said mechanism for clearing one
of the cam dogs and for returning to its nor-
mal operative position in which to be ac- -
tuated by-the next succeeding cam dog. 115

13. Feed control mechanism of the char-
acter described comprising in -combination a
reciprocable table, gearing for reciprocating
the table including a change-speed clutch -
and a reversing clutch, cam dogs on the 120
table, bell-crank levers adapted to be oscil-
lated by the cam dogs, and: connections be-
tween said levers and clutches for operating
the latter including a spring-pressed plunger
connected with each clutch element for 125
throwing it beyond a dead-center position,
and including spring ineans for moving said
plunger through and beyond said dead-
center position.

14. Feed control mechanism of the char- 180
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acter described comprising in combination
a, reciprocable table, gearing for reciprocat-
ing the table including a change-speed
clutch and a reversing clutch, cam dogs on
the table, bell-crank levers adapted to be
oscillated by the cam dogs, and connections
between said levers and clutches for operat-
ing the latter including a spring-pressed

plunger connected with each clutch element

for throwing it beyond a dead-center posi-
tion, and including spring means for mov-

ing each plunger through and beyond its

dead-center position. and  for assisting in.

throwing in 1ts respective clutch.

15. Feed control mechanism of the char-
acter described comprising in combination
a reciprocable table, gearing for reciprocat-
ing the table including a change-speed clutch
and a reversing clutch, cam dogs on the
table, bell-crank levers adapted to be oscil-
lated by the cam dogs, and connections be-
tween said levers and clutches for operating
the latter including a spring-pressed plunger
connected with each clutch element for
throwing it beyond a dead-center position,
one of said bell-crank levers adapted to be
oscillated in both directions by cam dogs
which pass the levers, and spring means
permitting idle movement of said bell-crank
lever in clearing the cam dogs when the
latter pass.

16. The combination of a traveling sup-
port, mechanism for moving it back and
forth including clutches, inclined cams on
said support, means adapted to be actuated
by said cams for controlling operation of
sa'd mechanism, including an element adapt-
ed to be moved back and forth by said cams
for disengaging one clutch and engaging

another when moved in one direction, said -

operation of said element being effected dur-
ing movement of said clement through part
of the cam length, and said element being
movable through the remainder of the length
of said cam in clearing the cam without dis-
turbing its clutch. - '

17. The combination with a traveling sup-
port and clutch-operated mechanism for
moving the support back and forth, an ele-
ment for operating one of said clutches and
normally disposed in an upper plane deter-
minative of one clutch position or in a lower
plane determinative of another clutch posi-
tion, and inclined cams on said support for
moving said element to and from said planes,
said .cams reaching above and below said

planes, whereby said element may be either

intercepted by the cam and moved to the
opposite plane or will be moved beyond the
cam in a clearance action according to which
incline is engaged by said element.

18. Feed control mechanism of the char:
acter described, comprising a traveling sup-
port, mechanism for propelling said support
in opposite directions, including a clutch ele-

7

ment shiftable between opposed clutch ele-
ments, and a motion-train adapted to be ac-
clutch element, said motion-train including
a spring-pressed plunger moving with said
shiftable element and adapted to yieldingly
urge and hold the latter past either side of
said dead-center position, said motion-train
also including an additional spring means
adapted to be actuated by movement of the
support for building up pressure, said mo-
tion-train being positively actuated by move-
ment of the support to disconnect said shift-
able element from either clutch ‘element,
whereupon the built up pressure of said ad-
ditional spring means will be exerted to
move said shiftable element beyond said
dead-center position, whereupon said shift-
able element will be moved into engagement
with the opposite clutch element by the com-
bined action of said spring-pressed plunger
and said additional spring means. - -
19. The combination of a traveling sup-
port, cam dogs thereon, mechanism for pro-
pelling the support including change-speed

‘tuated by said support - for shifting said -

10

15

86

90

and reversing devices, a bell-crank lever

-adapted to be operated by said cam dogs,

and a motion-train between said bell-crank
lever- and one of said devices including a
compensating connection allowing move-
ment of said bell-crank lever in both direc-
tions without disturbing said device.

20. The combination of a traveling sup-
port, cam dogs thereon having inclined par-
allel faces beveled at their obtuse corners,
mechanism for propelling the support, and
a swinging element adapted to be actuated

96

100

by said cam dogs and having operating con-

nection with said mechanism. :
21. In combination, a traveling support,
mechanism for propelling it including a de-

_vice for changing either speed or direction

of travel -of the support, means movable past
one side of a dead-center position to estab-
lish one operative condition of said device
and past the opposite side to establish an-
other operative condition, means for yield-
ingly holding said shifter means-in its re-
spective shifted position, and means posi-
tively operated by travel of the support for
operating said shifter means to disconnect
said device, including spring means supple-
mental to said yielding means for building
up a spring pressure by said positive opera-
tion, which pressure is utilized to move said
shifter means past said dead-center position.

-92. In combination, a traveling support,
mechanism for propelling it including op-
posed clutch faces and an intermediate shift-
able clutch element, a clutch shifter, a
spring-pressed plunger connected with the
clutch shifter and movable past one side of
a dead-center position to hold the shiftable
clutch element engaged with one clutch face
and the opposite side to hold it engaged with

v
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il¢

118

120

125

180
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the other clutch face, and means for operat-
ing the clutch shifter positively operated by
travel -of the support to disengage the shift-

~ able clutch element, including means supple-

e

10

30
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60

60

mental to said spring-pressed plunger for
building up a spring pressure by said posi-
tive operation, which pressure is utilized to
move said clutch shifter means past said
dead-center position.

23. In a machine of the character de-
scribed, the combination of a bed, a work
table thereon, a screw for reciprocating said
table on the bed, a train of gearing for driv-
ing said screw including a reversing clutch
and a change-speed clutch, cams on the ta-
ble,- means actuated by said cams for operat-
ing said clutches, said cams adapted for op-
erating said means to positively disengage

said clutch and said clutch-operating means

including devices movable past one side of a
dead-center position to establish one driving
connection and the opposite side to establish
another driving-connection, and additional
means for moving said devices through said
dead-center positions. . '

24. The combination of a traveling sup-
port, mechanism for moving the support in-
cluding opposed clutch elements, a shiftable

. clutch element interposed between said clutch

elements, a motion-train for operating said
shiftable clutch element, means on the sup-

ort for actuating said motion-train, includ-
Ing a coil compression spring on the operat-
ing part at-each side of the operated part,

5 and abutments on the operating part for tak-

ing the outer thrust of said springs.
~ 25. The combination of a traveling sup-

. port, mechanism for moving the support in-

cluding opposed clutch elements, a shiftable

clutch element interposed between said clutch

elements, a spring-pressed plunger movable
with said shiftable clutch element past either
side of a dead-center position for yieldingly

holding it engaged with the complemental .

clutch element at said side, a motion-train

for operating said shiftable clutch element,

means on the support for actuating said

“motion-train, said motion-train including
spring means carried by and moving with it

and adapted to be compressed by the posi-
tive action of said support in operating the
motion-train to disengage one clutch, and the
pressure stored in said spring means being
utilized to engage the other clutch.

- 26. Control mechanism of the character
described comprising a traveling support,
mechanism for propelling it at different
speeds and in different directions, a plurality

'of cams on the support having inclined faces,

and means adapted to be actuated by said
cams for controlling said mechanism includ-
ing a part normally disposed in the path of
any one of the cams so as to be actuated

~ thereby for transmitting a contro] motion

65

and adapted to have a clearance movement
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around either end of the cams without trans-

mitting control motion.

27. Control mechanism of the character
described comprising a traveling support,
mechanism for propelling it, a pluralify of
cam dogs on the support having inclined

70

faces, and means adapted to be actuated by .
said cam dogs for controlling said mecha-

nism including a part adapted to be actu-
ated by the inclined faces of the cam dogs
for transmitting control motion and a non-
control transmitting movement for clearing
either end of one of the cam dogs.

28. Control mechanism of the character

described comprising a traveling support,
mechanism for propelling it, a plurality of
cam dogs on the support having inclined

80.

faces and means adapted to be actuated by

said cam dogs for controlling said mecha-
nism including,a part adapted to be moved
in one direction by an inclined face on one
cam dog and in the opposite direction by an
oppositely inclined face of another cam dog
for transmitting control motion, said. part
being adapted to move in either direction
beyond its said control motions for clearing
the ends of said cam dogs and returning to a
normal position in which to be actuated by a
succeeding cam dog.

29. Control mechanism comprising a trav-

eling support, mechanism for propelling it

at different speeds and in different direc-
tions, cams on the support, and means adapt-
ed to be actuated by the cams for control-
ling said mechanism including ‘a cam actu-
ated part adapted to be moved back and
forth between two limits for transmitting
during each such movement a control mo-
tion and adapted for movement beyond said
limits for clearing the end of certain cam
dogs without transmitting control motion.

30. The combination with a traveling sup-
port, mechanism for propelling it including
a clutch, a plurality of cam dogs on the
support, a bell crank lever mounted so that
one arm is adapted to be moved back and
forth by said cam dogs,.a rod pivotally con-
nected to the other arm, a shifter for said
clutch, and a compensating connection be-
tween said rod and shifter permitting the

cam-operated end of the bell crank to ride

over one or more of said cam dogs in a clear-
ance dction without operating said shifter.
31. In combination, a traveling support,
mechanism for propelling it including op-
posed clutch faces and an intermediate
shiftable -clutch element, a clutch shifter,
means connected with the clutch shifter
movable past one side of a dead-center posi-
tion to hold the shiftable clutch element. en-
gaged with one clutch face and the oppo-
site sideto hold it engaged with the other
clutch face, said clutch shifter means in--

‘cluding ‘spring pressure means for urging

it into either clutch engaging position, and
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a motion-train for operating the clutch
shifter positively operated by travel of the
support to disengage the shiftable clutch ele-
ment, said motion-train -including means
for building up a spring pressure by said
positive operation, which pressure is supple-
mental to that of said clutch shifter means
and is utilized to move said clutch shifter
means through and past said dead-center
position. S

392. Control mechanism of the character
described comprising in combination with a
traveling support and mechanism for pro-
pelling it at different speeds and in differ-
ent directions, cam dogs on the support, and
means adapted to be actuated by said cam
dogs for controlling said mechanism includ-
ing a motion-train positively moved by the
action of a cam dog for transmitting con-
trol motion to said mechanism and con-
structed for transmitting additional control
motion to said mechanism subsequently to
and independently of the cam dog action and

permitting further movement of the cam-

actuated part of said motion-train for clear-
ing the cam dog. ‘

33. Control mechanism of the character
described comprising in combination with
a traveling support and mechanism for pro-
pelling it at different speeds and in differ-
ent directions, cam dogs on the support, and
means including a part adapted to be actu-
ated by one or more of said cam dogs for
controlling said mechanism, one of the cam
dogs having an operative and a non-opera-
tive cam surface and said part adapted to
be operated by the operative cam surface
for transmitting a control movement and
to ride over said non-operative cam surface
in a clearance movement to a position in
operative relation to a succeeding cam dog.

34. Control mechanism of the character
described comprising in combination with

a traveling support and mechanism for pro--
" n shiftable clutch element ada

pelling it at different speeds and in- dif-
ferent directions, a plurality of cam dogs
upon the support of substantially the same
length and positioned in a2 common plane,
certain of said cam dogs-having. operative

cam surfaces on opposed sides in overlap-

ping relation -and non-operative cam sur-
faces, and means including a part adapted
to be actuated by a plurality of said cam
dogs for transmitting control movements
to said mechanism, said part being adapted

to be opecated by said operative and non-

operative cam surfaces for transmitting
control movements by the former and non-
control movements by the latter, by which
non-control movement. said part is adapted
to. clear a cam dog and return to a position
in which to be actuated by the operative
cam surface of a succeeding cam dog. °
35. The combination with a traveling

support and mechanism for propeiling it,

-

cam dogs on the support, and means oper-
ated thereby for controlling said mecha-
nism, one of said cam dogs having in-
clined, substantially parallel faces, each of
which comprises an operating and a non-

being adapted for actuating said means
for transmitting control motion to said mech-
anism and the non-operative portion being
adapted for actuating said means to permit
the latter to clear one or more dogs.

36. In combination a traveling support,
mechanism for propelling it including op-
posed clutch faces and an intermediate
shiftable clutch element, a clutch shifter,
a spring-pressed plunger tending to hold
the clutch shifter either at one side or the

70

- operating portion, the operating portion .

76

80

other of a dead-center position at which .

side to held the shiftable clutch element
engaged with the respective clutch face,
and a motion-train for operating the
clutch shifter positively operated by travel
of the support to disengage said clutch ele-
ment from either clutch face, said motion-
train including means for building up a.
spring pressure by said positive operation,
which pressure is supplemental to that of
said spring-pressed plunger and is utilized

to move said clutch shifter through and .

ast said dead-center position.

-85

95

37. The combination of a traveling sup-

port, propelling mechanism therefor includ-
ing a shiftable motion-changing device, a
cam dog on the support, and a motion-train
for operating the shiftable element: of said
device including a part adapted to me moved
back and forth to different operated posi-
tions by the action of opposed surfaces on

100

the cam dog and further adapted to move -

in an idle clearance movement for riding
over a non-operating part of the cam dog.

38. The combination of a traveling sup- -

port, mechanism for propelling it includ-
ing a pair of driving clutch elements and
ted for en-
caging either of said clutch elements, cam
dogs on the support, a bell crank lever, one
arm of which is adapted to be moved back
and forth by the cam dogs, a rod pivotally
connected to the other arm, a member slid-
able on said rod and connected to the shift-
able clutch element, an abutment on the rod
spaced from each end of said member, and
a compression spring ‘interposed between
each abutment and said member.

110

115

120

'39. The combination of a traveling sup-

port, mechanism for propelling it including
a pair of driving. clutch elements and a
shiftable clutch element adapted for en-.
gaging either of said clutch elements, cam
dogs on the support, a bell crank lever, one
arm of which 1s adapted to be moved back
and forth by the cam dogs, a rod pivotally
connected to the other arm, a member slid-
able on said rod and connected to the shift-

125
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able clutch element, an abutment on the
rod spaced from each end of said member,
a compression spring interposed between
each abutment and said member, and a
spring-pressed plunger connected to move
with said shiftable clutch element and co-
operating with a stationary .support for
holding said shiftable element engaged with
either of the driving clutch elements.

40. Control mechanism of the character
described comprising a traveling support,
mechanism for propelling it at different
speeds and in different directions, cam dogs
on the support, a bell crank lever one arm
of which is adapted to be directly actuated
by said cam dogs, and a motion-train be-
tween the other arm of said bell crank lever
and said mechanism for transmitting con-

trol motion to the latter including a

1,599,205

compensating connection allowing relative
movement between the bell crank lever and
the operated end of the motion-train.

20

41.-Control mechanism of the character -

described comprising a traveling support,
mechanism for propelling it at different
speeds and in opposite directions, cam dogs

25

on the support having cam faces inclined -

with respect to the vertical, a part pivotal-
ly mounted on a horizontal axis and dis-
posed ‘with its free end in the path of said

-cam faces and adapted to be positively

moved back and forth thereby, and means
positively operated by said part for di-
rectly transmitting control motion from the
cam dogs including means for transmitting
a control motion to said mechanism addi-
tional to said direct action of the cam dogs.
HARRY J. CALDWELL.
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