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-39 Claims,
This mventlon relates to tapplng machines.

Tapping machines, prior to this invention, have i
usually had clutches, reversing mechanism and

the like to change the direction of rotation of the
tap for advancing it into and for retracting. it
out of the work, the direction of rotation of the

source of power for rotating the tap usually being

constant.

It is an object of this inventlon to provide
a tapping machine so arranged that the direction
of rotation of the source of power, usually an elec-
tric motor, can be reversed readily for reversing

“the direction of rotation of the tap, whereby to

eliminate the use of mechanical reversing mecha-
nisms and hence to simplify the construction and
render it substantially free from adjustments and

repairs.

A turther object of the invention is the provi-
sion of a tapping machine having a. reversible
driving motor for securing advance and retrac-
tion of the tap into and out of the work, and
wherein’' the tap can be retracted and re-ad-
vanced, by reversal of the motor, at any position
of the tap in the work.

A yet further object of the invention is the

- provision of a tapping machine having a revers-

ible tap-driving motor the direction of rotation
of which can be changed at the will of an opera-
tive for the purpose of controlling the direction of
tapping at any depth of the tap in its hole.
Another object of the invention is the provislgg
of a tapping- machine having a reversible tap-
driving motor and a manually operated handle
which is operated to advance the tap toward and
away from the work and also to control the direc-

-.tion of tapping by controlling the direction of

40

rotation of the motor.

A further object of the invention is the provi-
sion of an improved tapping: machine having s
manually operable part movable in one direction
to advance the tap taward the work and the rota-
tion of the tap in'a feeding: direction and movable
in the opposite direction to effect the rotation of
the tap out of the work and thé tap away :trom
the work.

Another object of the invention is the provi-
sion of a tapping machine havlng an advanceable
and retractible’ ‘tap-carrying spindle driven by.a
reversible motor, the spindle being - advanceable
and retractible by hand and also by the action of
the tap in the work due to the direction of rota-

tion of the tap, a switch member movable manu---

ally and also by the spindle into motor controlling
positions, and a lost motion connection between

the switch and the spindle so that the svyitch can

.dle {4 which passes throuxha. qulll 15.

(CL 10—136) -

be controlled manually durlng ta.p-operated »

movements of the spindle.

A further object of the invention is the provi-
sion of a tapping machine having an advanceable
and retractible tap carrying spindle driven by a
reversible motor, and means, and particularly
manual means, for advancing and rotating the
spindle and .for controlling the direction of rota-
tion of the motor at any depth of the tap in the
work,

A yet further object of the invention is gener-
ally to improve the construction and operatlon of
tapping machines.

Another object of the 1nvention is an arrange-

ment whereby a motor driven drilling machine

can be adapted for tapping purposes at small ex-

- pense; and also restored for drilling purposes

when desired in a simple manner;

5
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Another object of this invention is to provide -

a reversing mechanism for a tapping device which
will be very sensfitive.

Other objects of the invention are to provide
a simple and at the same time sensitive means for
transmitting the motion of a hand-operated lever
in such a way as to reverse the motor by an elec-
tric comtrol and to provide that control in a
simple, sensitive and effective form. -

Other objects and advantages of the invention
will appear hereinafter.

Fig. 1 is a side view of a drill and tapplng

machine provided with a preferred form of our

invention.

20
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Fig. 2 is a similar view on en]arged sca,le with

parts cut away to show interior construction of
the sliding head.

Fig. 3 is a sectional view of the. swﬁ?ch con-
necting device shown in Fig. 2. :

Fig.4is a horizontal sectional view on the line
A—4of Pig. 1. -

Fig. 5 is a front eleva.tlon of a pair of trolley
wires shown in Fig. 4.

Fig. 6 is an end view of the filler block.

Fig. T is a plan of the brush holder. :

Fig. 8 Is a view similar to Pig. 3 with the parts
in a different position. ' -

Fig. 8 is an elevation looking in the direction
of the arrow 8 in Fig. 4, and

Fig. 10 is a diagrammatic wmng diagram
showing the connecting parts in position.

The invention, as shown, is applied to an ordi-
nary drilling machine having a base {0, goose-
neck Il and-adjustable work support 2. This

35
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drill, as usual, is provided with a motor 13, here

shown as a three phase motor, for driving a spin-
The spin-

55
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dle drives & tap holder 3. The quill is supported
for vertical advance and retraction movements
with the spindle in a sliding head 6. The sliding
head 8 is mounted to siide on vertical ways § rig-
idly mounted on the gooseneck. The quill is

slidable in the head 6 and is provided with a

rack 18- and & chain 17 for connection with a
counterbalancing weight which is not shown but
1s located inside the frame so that the spindle
remains in any position into which it may be left
when the tap is out of the hole. Meshing with the

rack is a quill-raising and lowering pinion 18

loose on & cross head stud 19, On this stud is fixed
a hub 20 having radial operating arms 21 rotat-
ably-loose in the hub and which constitute the
means by which the quiil is fed by hand.

On the stud 19 is a bushing 28 filling the space
between the gear and a collar 29 beyond which is

the hub 30 of a switch finger 31. Said collar 29
is' fixed to said stud {9 by suitable means and

hence is rotatable with said stud. Salid hub 30
of the switch finger is pressed against the outer
face of said collar by a compression spring 46
which at its outer end bears against a nut screw-
threaded on the stud 9. The hub 31 of the switch
finger and the: collar are thus pressed into fric-
tional engagement with each other. Said switch
finger is otherwise free for rotation on sald stud
and hence said stud can rotate independently of
corresponding movement of satd switch finger

. when the latter is held from rotation.

3b
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Said switch finger is moveable into and out of
‘operative: engagement with the plunger 53 of a
switch 52 having separable contacts 54 which, in
the particular switch illustrated are normally dis-
engaged but are adapted to be engaged by the
depression of the plunger 53 by movement of the
switch finge™ {n a counterclockwise direction, Fig.
10. When the machine is used for drilling, this
switch finger rests on a cam 32, Figs. 2, 3, and 4,
which is fixed on a shaft 33 provided with a handle
34 for operating it. This handle is located’ out-
side the head 6 in which these parts are housed.
The handle can be turned to lower the:cam. so
that the switch finger can operate for tapping..

The sliding head is fixed in adjusted position
for drilling and tapping by a binding screw 4.
The sliding head is provided with a fixed screw
71 having adjustable stop nuts 8 at both ends and
passing freely through a hole in a ‘projection 9

which is mounted on the quill and constitutes a.-
stopping device for use in drilling and which is-

old in the art. Engagement of the stop nuts with
the projection limits the uppermost and lower-
most positions of the spindle.

The stud 19 is operatively connected to the .

pinion 18 by means including a latch 22 which is
keyed on the operating arms- 21 and.ls pushed.
down into latching g&giiglon by a spring 22a bear-
ing against a surface 28 on sald stud hub 20 it~
self.
tends between teeth 26 cut on a collar 26 integral
with the pinion 18, so the hub 20 can be turned

' {o raise and lower the quill. It will be noticed

65

‘that this projection 24 of the latch is considerably

narrower than the spaces between the teeth to

. allow for angular play between the. stud and

70

({3

gear and hence between the spindle and switch
as will be explained in greater detail later.

. Carried by a knockout lever 31, embracing the
projection 9 and moving with it and with the

guill, is a hub 38 having a smooth perforation for

receiving another screw 39 of a similar character
to the serew 1, and constituting a knockout rod.

This rod has adjustable lock nuts 40 for the same

20,579

‘ried by the sliding head 8.

This latch has a projection 24 which ex-

purpose as the nuts 8 but the upper nuts are only
limiting stops. At its lower end sald rod is fixed
to a bushing 41 which is spring-pressed upwardly
by a spring 42. This bushing is arranged to slide'
in an opening in a switch enclosing-casing 27 car-
h In the casing is a
plunger 43 which is separated from the knockout
rod 39 by a spring 44 in the bushing. When the
qquill moves downwardly until the hub 38 engages
the lower nut 40 the knockout rod will, of course,
be forced down and will force down the plunger
43 against the switch finger 31. If released for
operation by rotating the holding cam 32 into the
position .as shown in Fig. 3. This is not a posi-
tive movement but is cushioned by the springs but
it turns the switch finger. Said spring 45 sur-
rounds the cross head stud 19 and holds the hub
30 against the collar 29 to provide friction.

A pin is carried by the casing 27 and is located
in a vertically elongated slot in the pin 43 to per-
mit sufficient movement of said pin to effect op-
eration of the switch finger 31 and to prevent un-

intentional withdrawal of the pin from the casing.

The gooseneck is provided with a vertical groove
between the ways § and within this groove is lo-
cated a cylinder 48 of insulating material. This
cylinder is embedded in the gooseneck and com-
municates with the front of the ways by a ver-
tical slot #1 into which projects a filler block 48

Joose on the binding screw 4 for holding tlie'slid-

ing head in position on the ways. The block is

_provided with a brush holder 49. ~This brush.

holder carries a pair of brushes 50 which engage

16 :
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a pair of trolley wires §1 partially embedded in ’

the insulating cylinder 46 but having-an exposed :
These two trolley wires are insulated.

surface.
from each other and each of the brushes 50 en-
gages one of them. These brushes are individual~
ly connécted by wires §la with the switch 52. The
closing of this switch by the depression of said
plunger 53, which is forced down by thé switch
finger above mentioned, serves to close the switzh

54 and connect these trolley. wires.

40 -

The two trolley wires 51 are connected with a

solenoid 55 according to the diagram of Fig. 10 so
that this completes the circuit and the solenoid is
energized. The solenoid circuit is illustrated in
Fig. 10 in a well known way to show the running
of the three phase motor forward or in reverse,
according to the circumstances. The circuit ar-
ranged is such that when the solenoid is: ener-
gized, the motor is reversed and when it is de-

"energized the motor will run in a forward direc-

tion owing to the descent of the solenoid plunger
in this case by the action of gravity. ]

In the operation of tapping, the operator may
let go of the arms 21 after the tap is in the hole,
provided the arms of equal length on opposite
sides of thé axis 6f the stud 9 or the stud other-
wise is equally balanced. It is not intended, how-
ever, that the operator shall let go of the arm
but rather that he shall éxert pressure on the arm

45

pilt]

60

to move the spindle in the direction of tapping,

that is, down for tapping into a hole and up for
backing out of the hole, as will be explained later.
The tap, of course, will feed itself down at a pre-
determined rate. The lower nuts 40 are so set
that when the hole is nearly tapped the hub 38

will engage them, This pushes the knockout rod -
'down during the rest of the downward feed of the T

tap in the hole and pushes down the rod 43 to -

depress . the switch finger 31. This closes the
switch and connects up the circuits through the
brush holder and the trolley wires to the solenold
§5. The result of this is the energization of the

%




10

15

20

solenoid and the raising of the plunger 56 and
the reversal of the motor, as will be seen clearly
in the diagrammatic view in Fig. 10.

The tap, by the reverse rotation, will begin to

thread itself out of the hole and almost immeds-
.ately the plunger 43 will rise, However, on ac- -

count of the pressure of the spring 45 against the
hub of the switch finger and the friction of the
hub against the collar 29; which is now rotating
reversely, the switch finger is held down. Thus
the switch remains closed so that the motor will
not again change its direction, except under man-
ual control, so long as the tap is in and is screwing
itself out of the hole. When the tap gets out of
the hole the spindle does not rise further and
hence there is nothing to hold down the switch
finger, except a possible unbalance of the stud 19
and associated parts, assuming there is no manual
upward pressure on the operating arm, and the
switch finger may rise and open the circuit. If

the motor now starts to rotate in a forward di- -

rection, that is immaterial. . Of course, if the

-.operator moves the operating arm 21 he can cause

28

. the reversal of the motor at any time.

With the construction described the operator
has control of the direction of tapping at any part

" of the hole in -which the tap may be in. For
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instance, assume that the tap is out of the hole

and that the tap driving motor 3 is reversely
rotating because the switch finger 31 holds the
switch closed and the solenoid energized for any

reason. The operator desires to advance the tap

into the hole. He thus moves an arm 2! down-
wardly and hence turns the stud 9 in a clock-
wise direction, Fig. 2. 'The first result of the
movement of the stud is to raise the switch finger

31, thereby effecting the deenergization of the.

solenoid 55 and the quick reversal of the direc-
tion of the motor to a forward direction. The
pinion I8 is not rotated during the operstion of
the switch because of the clearance between the
latch- tooth 24 and the opposing teeth 28 of the
pinion hub 26. Further movement of the arm 21
in the same direction causes the latch tooth 24
to engage a tooth 25 and hence rotates the pinion

and moves the spindie downwardly. Thus the tap

will screw itself into the hole; and the switch is
kept up by following the spindle down with the
arm 21, If, however, the arm 21 is raised to turn
the stud in the opposite direction, this movement
being permitted by the clearance between the

teeth’ 24 and. 25, the switch finger 31 will be de-

pressed and effect the closing of the switch con-
tacts 54 so that the motor and the spindle will

be reversed in rotation and the tap will back out.

of the hole. It will be apparent that the oper-
ator thus can control the direction of tapping
with the tap anywhere in the hole, it being mere-
ly necessary for the operator to rotate the arm
carrying hub 20 and the stud 19 in one direction

to screw the tap into the hole and in:the oppo- .

site direction to back'the tap out of the hole.

The angular clearanice between the tooth 24 of
the latch 22 of the arm-carrying hub 20 and the
opposing teeth 2§ of the pinion hub 28 is impor-
tant and is enough to permit sufficient rotation of
the stud 19 independently of corresponding ro-

tation of the pinion 18 to effect movement of the -

switch finger 31 between switch-open and closed
positions. - Thus, if, for instance, the spindle is

descending due to the tap screwing itself into the -

hole, the stud 19 is free to be rotated to move the
switch finger 31 downwardly to close the switch
contacts 54 and effect the reversal of the motor
and tap, If the tap is backing out of the hole by

20,8790 -
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its backward rotation, the clearance between
tooth 24 and the opposing teeth 25 permits the

- stud 1% to be rotated to open the switch and effect

the forward rotation of the tap. .
The machine thus can be operated to simulate
hand tapping where, for instance, the tap is ad-

- vanced into the hole by a. succession of short

3.
the

rotary advancing -movements with interposed .

backing out movements. -

The pressure of the spring 45 on the hub 30 of
the switch finger 31, and hence pressure of the
hub on the collar 29, is sufficient to ensure sure
movement of the finger in response to rotation
of the collar and stud 19, when the rotation is in
a direction in which the finger is free for move-

_ment, and yet is light enough so that there is no

undue pressure between the finger and the switch
$2 on rotation of the stud. - .

The latch 22 carrying the tooth 24 can be ro-
tated in a clockwise direction, Fig. 9, upon slight
rotation of the arms 21 about their axes, whereby

1

1

20

to elevate said tooth out of the interdental space-.

betweentwo confronting teeth 25 of the pinion hub
26. 'Thus, with the tooth maintained elevated,
the arm-hub 20 can be rotated to position the
latch tocth to enter the space between another
pair of confronting teeth 25. This arrangement
permits the arms 21 to be maintained in a con-

. Venient position throughout the range of vertical

rrovement of the spindle.
Having thus described our invention and the
advantages thereof, we do not wish to be limited

- to the details herein disclosed; otherwise than as

set forth in the claims but what we claim is:—
" 1. In a tapping machine, the combination with

0
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a reciprocable spindie for supporting a tap and a -

reversible motor for rotating the spindle, of a
solenoid having means for reversing the motor, a
s'iding head, a pair of wires insulated from each
other, sald wires being connected with -the sole-
noid,.a pair of brushes carried by the sliding
head, each -in contact with one of said wires, a
switch for electrically connecting said brushes,
a switch finger for closing the switch, and means
whereby, when the spindle descends the switch

" finger will be operated to close.the switch;

2. In a tapping machine, the combination with
& reciprocable spindle for carrying a tool, a re-
versible motor for rotating the spindle, and a
zoleno!d connected with the motor, of a pair of
w.res scparated and insulated from each other,
a pair of brush fingers, each in contact with one
cf said wires, a normally open switch for connect-
ing said wires, means for connecting said wires
with the opposite poles of the solenoid, a rod
mounted to be capable of moving vertically, means
movable vertically with the spindle for actuating
said rod and means by which the descent of the
Tod will close the switch, said solenoid being ar-
ranged normally to feed power to the motor to
rotate it forwardly when. the solenoid is deener-

50

gized and for connecting the motor to reverse

it when the solenoid is energized.

3. In a tapping machine, the ¢ombination with -
65

a reciprocable spindle for carrying a tool, a re-
versible motor for rotating the spindle, and a
solenold connected ‘with the motor, of a pair of
wires separated and insulated from each other,

& palr of brush fingers, each in ¢ontact with one .

of sald wires, means for connecting said wires

with the opposite poles of the solenoids, a normal- -

ly open switch for connecting said wires, a rod

mounted to be capable of moving vertically,

means movable vertically with the spindle for
actuating said rod, a plunger, cushioning means

7
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4.

for connecting the plunger with the rod, whereby

_the descent of the rod will push the plunger down,

10
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and means by which the descent of the’ plunger

-will close the switch, said solenoid being ar-

ranged normally to feed power to the motor to

rotate it forwardly when the solenoid is deener-

gized and for connecting. the motor to reverse

‘it when the solenoid is energized.
4. In a tapping machine, the combination with *

& reciprocable spindle for holding a tapping tool

and a reversible motor for rotating the spindle, .
of a slidable head, ways on which the head is
mounted, said head having a recess, a ‘bushing
slidable in the recess, a spring for holding the
bushing up in the recess, a knockout rod fixed to
sald bushing, means. whereby, when the spindle
descends to a predetermined point the knock-
out rod will be forced down, an electric switch,

means for closing the switch when the knockout -

rod is pushed down, a solenoid for controlling the
tion of rotation of the motor, and means for .
connecting the switch with the solenoid to’ener-
gize it and reverse the motor when the switch
isclosed.. - - '
5. In a tapping machine, the combination with
& reciprocable spindle for supporting a tapping -
tool and a reversible motor for rotating. the
spindle, of & pair of conducting wires insulated
from each other, a pair of brush fingers, each
resting against the exposed surface of one of
said wires, an electric switch  arranged to .be

closed by the descent of the spindle, a solenoid '

for controlling the direction of rotation of the
motor, means for connecting said wires with the
oppositepoles of thesolenoid,andelectrical connec-
tions from the switch through the brush fingers

and the two wires for reversing the motor when

the switch is closed. : .

8. In a tapping inachine, the combination with -
‘a reciprocable spindie for supporting & tapping
tool and a reversible motor for rotating the
spindle, of an insulating member having a slot,
a palr of conducting wires supported by the in-
sulating member and insulated thereby from each’
other, a -brush holder having a pair of brush
fingers, each resting against the exposed surface
of one of said wires, a switch finger, means for
operating sald switch finger when the spindle

descends, an electric switch finger, & solenoid for -

controlling the direction of rotation of the motor,
means for connecting said wires with the opposite
poles of the solenoid, and electrical connections
from the switch through the brush fingers and the

two wires for reversing the motor when the switch -

is closed. ~ - T : -
“7. In a tapping machine, the combination with -
& reciprocable spindle for supporting the tapping

..tool and ‘a reversible motor for rotating the
spindle, of a switch finger, an electric switch- op-

. the work.
_'.8. In & tapping

erated by-the switch finger, means whereby the
switch finger 1s actuated to close the switch when
‘the spindle descends to a cerfain point, means
connected with the awitch for reversing the mo-
‘tor, & cross head stud, a collar thereon, a spring
between the collar and the hub for holding the
hub frictionally with respect to the cross head

stud whereby, when the switch finger is operated "

to close the switch to reverse the motor, the fric-
‘tion will hold the cross head stud in switch clos-
ing position.so long as the tap is being fed ogt of
mschine, the combination with

& reciprocable-spindie for supporting the tapping

R

tool and a - reversible motor for-rotating the
spindle, of a cross head stud, & quill, _meuir on

20,579 .

‘the

at any position e WL
- range of movement and independently of any en-_

& tap-driving spindle,

the stud for operating the qulll.'a switch finger

‘having a hub through which the cross head stud - o

pasges, an electric switch dperated by the switch :

. finger, means whereby the switch finger is ac- -

tuated to. close the switch when the spindle de- 5

scends to a certain’point, means connected with

the switch for reversing the motor, & collar on
the cross head stud, a spring between the collar
and the hub for holding the hub frictionally with

respect to the cross head stud, whereby, when the 10 -

switch finger is operated to close the switch fo
reverse the motor, the friction will hold the cross
head stud in switch closing position so long as
the tap is being fed out of the work, . L
. 9. In a tapping machine, the combination with 15
a reciprocable spindle for carrying the tapping )
tool, and a reversible motor for rotating the
spindle, of a switch finger, an electric switch
adapted to be closed by the motion of the switch
finger, a knockout rod, means carried by -the 20
spindle for moving the knockout rod to actuate
the finger to close the switch, a solencid for con-.
trolling the direction of rotation of the motor,
means connected with sald switch for energizing
the solenoid when the switch is closed, and means 25
for lifting the finger out of operative position
to.render the machine operable for other work.
10. In a tapping machine, the combination
with a reciprocable spindle for supporting the
tapping tool and a reversible motor for rotating
the spindle, of & cross head stud, a quill sur-
rounding the spindle, means loose on the cross

“head stud for raising and Jowering the quill,

& toothed collar fixed to said means, & hub
fixed on the cross head stud, operating arms on
the hub, a latch carried on the operating arms
and movable in the hub and having a latch tooth

_entering the spaces between the teeth on the

collar and of a width less than those spaces, for

the purpose described. | A : 40
11. In a tapping machine, the combination of

a tap-driving spindle, a spindle-driving motor,

an ‘operating member for reciprocating sald

spindle, and means operated by sald operating

member for advancing and retracting sald spindle 45

“and for changing the direction of tapping re-

peatedly during the progress of -the tapping op-
eration. . T ’ .

12. In a tapping machine, the combination of
a tap-driving spindle, a reversible spindle-driving 50
motor, an operating member for reciprocating
said spindle, and means operated by said operat-
ing member for advancing and retracting said.
spindle and for reversing said ‘motor independ-. .

- ently of movement of said spindle for changing 85

the direction of tapping repeatedly throughout’

the range of movement of said spindle. ‘
'13. In a tapping machine, the combination of:

an advanceable and rectractible tap-driving spin-

_dle, an operating member for reciprocating sald 90

spindle; a spindle-driving motor, and means op-
erated by sald operating member for changing’
direction of movement of said spindle and
separately for changing the direction of tapping -
of said spindle throughout its 65

gagement between the tap and the work. ,
14. In a tapping machine, the combination of
a reversible spindle-driv-

ing motor, means for advancing and retracting 70

. said spindle, and motor controlliing means hav-

ing an operative connection with and operative

" in response to & change in the direction of move-

ment of said ‘spindle advancing and' retracting

ineans for changing the direction of rotation of. 75

35




20

20,579

said spindle at any posltlon thereo! between lta
limits of movements.

15. In a tapping machine, the combination of
a tap-driving spindle, a reversible splndle-drlv-
ing motor, means for advancing and retracting
said sindle, an operating member therefor, and
motor reversing means operated by said member

for changing the direction of rotation of said -

motor at any position of said splndle between
its limits of movement.

16. In a tapping machine, the combination of
& tap, a reversible motor for reversely rotating
said tap, means for advancing ard retracting
said tap, an operating handle for said means,
and means responsive to reversal of movement of
said handle. for changing the directlon ‘of ro-
tation of said tap.

17. In a tapping machine, the combination of
s tap-driving spindle, a reversible spindle-driv-
ing motor, and means for starting the advancing
of said spindle and about concurrently therewith
changing the direction of rotation of said mo-

-tor and for starting the retracting ot said spindle

.‘and about concurrently therewith changing the

s
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direction of rotation of said motor.
18. In a tapping machine, the combination of a
tap-driving spindle, a reversible spindle-driving

"motor, advancing and retracting means for said

spindle, motor controlling means for controlling
the direction of rotation of sald motor, and com-
mon operating means for both aforesaid means

operative in one direction to effect the advance of -

sald spindle and about concurrently therewith
one direction of rotation of said motor and oper-
ative in the opposite direction to effect the retrac-

tion of said spindle and about concurrently there- .

with the opposite direction of rotation of said
motor,

19. In a tapping machine, the combination of

a tap-driving spindle, a reversible spindle-driv-
ing motor, advancing and retracting means for
sald spindle, motor controlling means for con-
trolling the direction of rotation of said motor,
and common operating means for both aforesaid
means operative in one direction to effect the ad-
vance of said spindle and one direction of rota-
tion of said motor and operative in the opposite
direction to secure the retraction of said spindle
and the opposite direction of rotation of said mo-
tor, said operating means having a lost-motion
connection with one of said two aforesaid means

operative to secure reversal of said motor in ad- .

vance of reversal of movement of said spindle.
20. In a tapping machine, the combination of
a tap-driving spindle, a reversible spindle-driving
motor, advancing and retracting means for said
spindle, motor controlling means for controlling
the direetion of rotation-of said motor, and com-

~ mon operating means for both aforesaid means

operative to effect the operation of said motor
controlling means prior to operating the spindle,

21. In a tapping machine, the combination of a
tap-driving spindle, a reversible-spindle driving
motor, a control device movable in opposite direc-

tions to effect the advance and retraction of said:

spindle and motor controlling means responsive

" to a change in the direction of movement of said
. device at any position of the tap in the work to

effect the reverse rotation of said motor.

22. In g tapping machine, the combination of a
tap-driving spindle, a reversible driving motor, a
control device movable with said spindle for ad-

~vancing and -retracting it, motor controlling
- means responsive to a reversal of movement of

said control device to effect the reversal of said
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motor, and means to effect the operation of said
motor controlling means prior to movement of
said spindle.

-23. In a tapping machine the combination of a
tap-driving spindle, a revers1ble spindle~driving
motor, manual means rotatable with movements
of said spindle for advancing and retracting it,
and switch means for controlling the direction
of rotation of sald motor having an operative con-
nection with said manual means and operated by
movements thereof in opposite directions for ef-
fecting the reverse rotations of said motor, said
manual means having a loose engagement with
said spindle and said motor controlling means
having a connection with said manual means for
concurrent movement therewith at least to an

" extent sufficient to' effect the operation of said

switch means, whereby to condition said motor
for reversal prior to movement of said spindle by
said manual means.

24. In a tapping machlne the combination of a
tap-driving spindle, a reversible spindle-driving
motor, spindle advancing and retracting means,
switch means controlling the direction of rota-
tion of said motor, operating means for said switch
means, a control member common to sald spin-
dle advancing and retracting means and sald
switch means and operative in opposite directions
to effect movement of said spindle In opposite

directions, and means conditioning said switch-
-means for operation in response to a reversal of

movement of said control member to effect rever-
sal of said motor.

25, In a tapping machine, the combination of a
tap-driving spindle, & reversible spindle-driving
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motor, means movable in opposite directions for: -

effecting advance and retraction of said spindle,
switch means for effecting reverse rotations of
said motor, operating means for said switch
means movable into: different positions corre-

‘sponding to reverse rotations of said motor, and

a yleldable driving connection between said spin-
dle advancing and retracting means and said
switch operating means operative to secure move-

ment of said switch operating means in opposite |

directions about concurrently with opposite
movements of said spindle advancing and retract-

ing means and further movement of said latter -

means independently of sald switch operating
means.

26. In a tapping machine, the combinatlon of
an advanceable and retractible tap-driving spin-
dle, a reversible splndle—driving motor, a member

rotatable in opposite directions for reversely mov--

ing said spindle, switch means movable in oppo-
site directions for effecting reverse rotation of

said motor, and means providing a slipable driv- -

ing connection between said rota.table member
and sald switch means.

27. In'a tapping machine, the combination of

an advanceable and retractible tap-driving spin-
dle, a reversible spindle-driving motor, a member
votatable in opposite directions for reversely mov-
ing sald spindle, switch means movable in oppo-
site directions for effecting reverse rotations of
said motor, means providing a slipable .driving
connection between said rotatable member and

sald means, and means providing for the opera- )

tion of said switch means independently of sald
spindle.

28. In a tapping machine, the combination of .

an axially movable tap-driving spindle, a revers-
ible spindle-driving motor, means including &
rack and pinion for moving said spindle axially
in opposite directions, a rotatable stud for ro-
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. means for effecting reverse rotations of said mo-
tor, operating means for said switch means hav-

ing a ylelding frictional driving connection with
said stud, and means for limiting movement of

~ said operating means in opposite’ directions.
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29. In a tapping machine, the combination of

an axially movable tap-driving spindle, a reversi-
ble spindle-driving motor, means including a rack
and pinion for moving said spindle axially. in op-
posite directions, a rotatable stud for rotating
said pinion in opposite directions, switch means

for effecting reverse rotations of said ‘motor, op--
erating means for said switch -means having a.

ylelding frictional driving connection with said

stud, means for limiting movement of said op-
erating means in opposite directions, and means .
. including a loose connection-between said stud

and pinion for effecting operation of said switch
operating means prior to axial movement of said
spindle by said stud and pinion. i
30. In a tapping machine, the combination of
an axially movable tap-driving spindle, a reversi-
ble spindle-driving motor, means including a rack
and pinion for moving said spindle axially in op-
posite directions, a rotatable stud for rotating
said pinion in opposité directions, switch means
for effecting reverse rotations of said motor, op-

“erating means for said switch means having a
yielding frictional driving connection with said.

stud, means for limiting movement of sald op-
erating means in opposite directions, and means
for varying the angular relation between said
stud and pinion. )

31. In a tapping machine, the combination of
an axially movable tap-driving spindle, a reversi-

_ble spindle-driving motor, means including a rack
and pinion for moving said spindle axially in op-

posite directions, a rotatable stud for rotating
sald pinion in opposite directions, switch means
for effecting reverse rotations of said motor, op-

“erating means for said switch means having a.

yielding frictional driving connection with sald
stud, means for limiting movement of said op-
erating means in opposite directions, and means

for varying the -angular relation between _said -

stud and pinion including a series of angularly-
spaced teeth in driving connection with sald
pinion, and a latch in driving connection with
said stud shiftable into position between selected
different pairs of teeth. o S

32. In a tapping machine, the combination of
an axially movable tap-driving spindle, a reversi-
ble spindle-driving motor, means including a rack
and pinion for moving said spindle axially, a
pinion rotating stud, motor reversing means op-
erated by rotation of said stud, and a loose driv-
ing connection between said stud and pinion for
effecting operation of sald reversing means inde-
pendently of rotation of sald pinion.

33. In a drilling, and tapping machine,. the

combination of an axially movable tap and drill
driving spindle, a reversible spindle-driving mo-

_tor, switch means for effecting reverse rotations

of said motor, operating means for moving said

spindle axially in opposite directions and for in-

. dependently operating said switch means for se-
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curing reverse rotations of said motor, and medns
for holding said switch means from -operation
under urge of said operating means for effecting
axial movement of sald spindle in opposite di-
rections without reversing’ said motor. -

34. In a tapping machine, the combination of.

an axially movable tap-driving spindle, a reversi-

ble spindle-driving motor, means for moving said
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tating said pinion in opposite directions, switch

spindle axially in oppoéif.e directions, switch

_means for securing reverse rotations of said mo-

tor movable into different positions correspond-
ing to opposite directions of rotation of sald mo-

~ tor, and operating means. for both said spindle

moving means and said switch means, said op-
erating means having a loose connection with said
spindle moving means for effecting operation of

- . said switch means independently of movement of

said spindie.

35. In a tapping machlhe. the combination of .

an axially movable tap-driving spindle, a reversi-
ble spindle-driving motor, means for moving said
spindle axially in opposite -directions, switch

means for securing reverse rotations of said mo-

tor movable into different positions correspond-

ing to opposlte directions of rotation of sald mo-:

tor, and operating means for both said spindle
moving means and said ‘switch means, said op-
erating means having a loose connection with
said spindle moving means for effecting operation
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of sald switch means independently of movement -

of said spindle, and sald switch means having &
yieldable operating engagement with sald op-
erating means to permit movement of sald spindle
independently of sald switch means. i

25

36. In a tapping machine, the combination '
with ‘a reciprocable spindle for supporting the .
tapping tool and: a reversible motor for rotat- -

ing the spindle, of a cross head stud, a quill sur-

30

‘rounding the spindle, means loose on.the. cross -

head stud for raising and lowering the quill, a

toothed collar fixed to sald means, a hub fixed to

said hub havinga latch tooth entering the spaces
between the teeth on the collar and of a width less

_the cross head stud, operaling-arms on the hub, -

than those spaces, and motor-controlling switch

said stud independently of corresponding-rota-
tion of said quill raising and lowering means and
permitted by the clearance between said latch
tooth and said collar teeth. L

37. In a tapping machine, the combination with
a reciprocable spindle for holding and operating
a tap and a reversible motor for rotating the
spindle, of means whereby, when the spindle de-
scends to a predetermined point, the motor will
be reversed, and means for keeping the motor re-

versed until the tap moves out of the hole in the.

work, sald means comprising & member mov-
able in opposite directions with said spindle, and

_means having an operative connection with said- .
‘stud and arranged to be operated by rotation of

40

motor-controlling switch means movable in one -

direction to secure forward rotation of said motor

and the advance of sald spindle by the tap and -
_ movable in the opposite direction to secure re-

55

verse rotation of sald motor and the retraction”-

of said spindle by the tap, and means providing a
slipping frictional driving connection between

. said switch means and said member, whereby

movement of said spindle is effective in holding

. said switch means in the position of the direction
move- -

of rotation of the motor that causes such
ment of said spindle. .

38. In & tapping machine, a reciprocable tap’

_carrying and driving spindle, a reversible motor .

for driving the spindle in opposite diréctions, a

a0

_ switch for reversing the motor, means including- )

an operating handle for advaricing and retracting

the spindle, and connections between the handle
and switch and handle and motor for reversing
the motor switch at any time during the tapping

operation by reversing the direction of movement

of the handle.. . _
39. In a tapping machine, a reciprocable tap.

5.
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continued movement of the handle in the same’

carrying and driving spindle, a reversible motor
for driving the spindle, an operating handle hav-
ing a lost motion driving connection with the
spindle for advancing and retracting it, a moto;
reversing switch having a connection with sa.lg
handle such that the initial movement of the
handle effects an operation of the switch and

direction is permitted without a switch operation,
sald lost motion connection being sufficient to

permit switch operation prior to effective engage-

ment between said handle and spindle.
: BENJAMIN B. T. BISHOP. -
PmchL E. DOW.
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