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This invention relates to multiple tapping de-
. vices and particularly to devices of this class
employing means whereby various sizes and ar-
rangements of gear cases may be used in con-
5 junction with a single attachment; and the ob-
ject of the invention is to provide a tapping at-
tachment with a coupling plate of standard size

and wherein gear cases of different sizes and ar--

rangements may be coupled therewith so that a
single tapping attachment may be adapted to
many uses in multiple fapping work; a further
object being to provide yieldable means for sup-
porting the gear case and coupling-plate in con-
nection with the attachment; a further object
being to provide means for coupling guide blocks
in connection with the gear case including work
locating or alinement rods; a still. further object
being to provide means for adapting the gear
cases.as multiple drilling attachments to pro-
vide two distinet uses thereof; a still further ob-
ject being to provide a' complete unit .attach~
ment of the class described wherein the several
parts are interchangeable:in the construetion of
the gear cases, whereby in laying out a case of
specific design, gears, spindles and the like of
stock sizes may be employed in construecting or
assembling the case, -thus materially reducing
the production cost thereof, and in all cases, the
tapping attachment, which by the way. may be

made in three or more sizes, will in so far as
each size is concerned be usable in conjunction.

with numerous arrangements of gear cases, thus
eliminating the necessity of purchasing: or con-

structing separate tapping- attachments ;as has:

been the practice heretofore; and with these and
other objects in view; the invention consists in a
device of the class and for the purpose specified

which is simple in construction. efficient in use and

which. is constructed as hersinafter described and

claimed.

The invention is fully disclosed in the following
specification, of which the accompanying- draw-
ings form a parh, in which the separate parts of
my improvement are designated by suitable refer-
ence characters in each of the views, and in

which:

Fig. -1 is a side and sectional view of a .com-
plete multiple tapping device diagrammatically
indicating the method of 'its. use, the sectional
portion being on the broken line {—i of Fig. 4.

Fig. 2 is a side view taken at right angles to
that shown in Fig. 1 on a reduced scale and with
part of the construction broken away and in

section,

Fig. 3 is a plan view of the structure shown in :
Fig, 2. . . : . R
Fig, 4 is a partial section on the line 4—4 of
Fig. 1. .
Fig. 5 is a view similar to Fig. 1 showing the. .5
parts in separated position and showing a mod-
ification. - :
Fig. 6 is a side and sectional view showing a
gear case or hood applied to the modified use;
and, i s . .
Fig. 7 is a partial section on the line T—T of
Fig. 2.° - Lo
- In the drawings 10 represents the casing of a
tapping attachment, the drive mechanism of
which forms the subject matter of a prior ap- 15
plication filed by me May 17, 1934 and bearing
Serial Number 726,107, which mechanism involves
a tapered shank 11 actuating a drive gear- 42 dis~
posed within the casing for directly driving a

10

‘projecting hexagon or angular shank {3 through 20

a suitable friction drive 14 or to operate the shank ’
{3 in a reverse direction through a reverse drive
gear chain indicated at 15. . The drive mechanism
of the casing {0 operates in a bath of oil which-
is introduced into the casing through a. suitable 25
oil admission plug 16 so as to adapt the attach- -
ment to high speed work. . - S 3

The casing shown in my prior application is
medified to the end of providing a relatively flat
plate portion 17 thereon to provide for the at- 30
tachment of a guide bracket or other supporting -
member I8, the bracket 18 having a pair of ¢y~

‘lindrical bearings 18a for receiving guide rods {9

as clearly seen in Figs. 2 and 3 of the drawings.
The opposed side wall of the casing has an out~ 385
wardly projecting lug 20 in connection with which
is pivoted an adjustment and supporting yoke 21,
the free ends of the side arms 22 of which are.
adapted to enter recesses in supporting and guid-

‘ing rods 23. The crosshead of the yoke: 21 is re- 40

cessed as seen at 2la to receive the -projecting
lug 29, and a pin 20 extends through the lug and
the crosshead to pivotally support the yoke in
connection with the casing, the crosshead of said

_yoke having an upwardly directed lug 21bin 45

which is mounted a spring adjustment screw 24

‘operating upon a spring 25 to balance or-yieldably

support a coupling plate 26 as well as a gear case

or head 27 including the parts thereof or coupled
therewith in connection with the casing 18. ‘The 50
casing {0 also has projecting side lugs i8a
through which the supporting and guide rods 23
pass.. e o o RIS
The coupling plate 26 becomes a standard fix-
ture of the tapping attachment, the gear cases or 55
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heads 27 regardless of their difference in design,
size or contour being all made to fit the standard
plate, at least in the several sizes of attachments
employed, it being undérstood at this time that
the tapping attachment involving the casing 9
and/or parts therecf may be made in three or
more sizes adapting the same fo light, heavy or
extremely heavy work. ' The bars 23 enter aper-
tures in the plate 26 and after adjusting the plate
to a desired position and alinement with. respect
to the casing, the bars are definitely secured to
the plate by pins or other means 28.

Arranged centrally of the plate 28 is a ball
bearing 28, the outer race of which is held in
place by a lock screw 38. Arranged within the
inner race of the hall bearing is a drive sleeve 34
held in place by a nut 22, the bore of the slesve
3! being hexagon or angular in form to receive
the angular drive spindle {3 as well as the pro-
jecting angular portion of the driven spindie 33
of the gear case 27. 'The lowsr surface of the
coupling plate 26 seats in a recess 27¢ formed in
the upper part of the case and the plate 28 is pro-
vided with a plurality of circumferentially elon-
gated apertures 28q, note Fig. 7, through which
bolts 260 are passed to adjustably couple the
gear case 27 with respect to the plate so as to
properly aline or position the tapping tools: 54
with respect to the workpiece, as will be apparent;

The gear case or head 27 consists of a casing
proper 35 and a- cover plate 83 secured tiereto
by bolts or screws 37. The shaft or spindle 33 is
mounted in suitable bushings 38 in-the-casing
35, and 38« in the cover 28. Keyed to the spindle
is & drive gear 38 adapted to mesh with idler gears
40, which in turn mesh with gears 41 on the dif-
ferent driven spindles 42, any number of which

-may be employed, and twe of which are shown in

the accompanying drawings. The free ends of
the spindles 42 project below the lower surface-of
the casing 35 and are tapered to receive chuck
casings 43 having a drive fit thereon, the chuck
casing having means indicated at 44 for securing
the taps 34 in connection therewith. My inven-
tion is not limited to any particular type or kind
of chuck employed as any conventional type of
chuck may be employed for this purpose.

Each of the driven spindles 4% is mounted in
bushings 45 in the casing 35 and cover 35 and
bearing washers or disks 26 are pressed into the
inner surfaces of said bushings and operate upon
similar washers or rings 47 disposed adjacent the
groove 41 and keyed to the spindles by the flat-
tened surfaces provided on said spindies as in-
dicated at £2¢ in Fig. 4 of the drawings. Se-
cured centrally to the lower portion of the cas-
ing 35 is an adjustable depth stop, guide or work-
piece locator 48 coperating in conjunction with a
plate or guide 48 secured to the base or fixture 5@
in conjuction with which the workpiece indicated
at 51 is supported.

I also may employ workpiece supporting or
locating rods §ic such as indicated in dot and
dash lines in Fig. 1 of the drawings to aid in
locating or centering the workpiece 5 with re-
spect to the taps 34, which rods 5i¢ will be sup-
ported in connection with the gear ecase or head
2T in the manner of supporting guide blocks 52
thereon, the latter having two cylindrical beat-
ings 92¢ for receiving the guide rods 19 in o*der
to guide the case 27 in conjunction with tha
tachment casing: {8 in the upward and down-
ward movement of the complete umt in perform-
ing tapping operations.

~The block 52 has an alc-shaped portlon 52b
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seating in an annular groove or recess 33 formed
on the outer surface of the gear case 27 and be-
tween a lower outwardly flanged portion of the
casing 3% thereof and the cover 36.

At this time it will be understood that the posi-
tion of the driven spindles 42 radially and cir-
cumferentially with respect to the drive spindle
33 of the gear case 21 will vary-in many instances,
and it is proposed that stock sizes of gears or
pinions. will be employed so as to readily con-
struct gear cases to suit various types of work,
the only requirement being tc construct a special

-casing 85 and cover plate 3% therefor in con-

junction with which the stock sizes of gears and
spindles may be employed, which also includes
the spindles or stub shafts 48« for the idler gears

‘48 which are incorporated.  In this way, a large

variety of gear cases or heads may be used in
conjunction with a  single tapping attachment,
each case or head having a recess 27a to fit the
standard or fixed 51ze of coupling plate 26 em-
ployed.

In order to illustrate one modified use of the
invention, I have indicated in Fig. 5 of the draw-
ings, a gear case or head B4 which is larger in
diameter than the:case 27. Aside from the fact
that the gears or pinions will be of a larger size,
the structure of the case 55 in so far as ele-
ments are concerned, is the same as the case 27
and like references will indicate like parts in the
respective illustrations. At this time, it is also
important to note that the drive spindles 33 of
the gear cases or heads employed will have angu-
lar shanks adapted to enter: the -angular bores
of the drive sleeves .21,
trated by the separation of the case 54 from the
plate 2§ in Fig.'5 of the drawings.

In Fig. 6 of the drawings, I have shown a modi-
fied use of my invention wherein a gear case or
head 27 similar to the head 27 shown in Fig. 1 of
the drawings is-attached to a standard adaptor
plate or coupling &5 in- which is rotatably
mounted a tapered drive shank 5§ for attachment
with & drill press or the like, the shank operat-

ing in a double roller bearing construction 57 «:

in the plate 55.and having an angular socket por-
tion 88 for receiving the angular portion of:the
drive spindie 33 of the gear case. With this
construction, the driven spindles 42 receive

chucks 59 for coupling drills 68 therewith, and &

the plate 55 will-have a projecting guide member
§5a for engaging a guide rod or rods §i.on which
the case Z7 is also guided by the block 52 similar
to that shown in Figs. 2 and 3 of the drawings.

From the foregoing it will appear that in addi-
tion to using the gear cases or heads simply for
the purpose -of driving tapping tools, the same
may also be used to first drill holes prior to the
tapping thereof without any structural change
in the gear case or head, but simply by providing
suitable chucks on the driven spindles: 42 for
coupling taps and drills therewith. It will thus
be seen that in this use of the invention, coupling
plates 55 of standard sizes corresponding to the
sizes of the coupling plates 26 may be employed
for the respective gear cases or heads emploved
to produce- both multiple drilling and tapping
opsrations on respective workpieces.

In operation, it will be apparent that in the
forward drive of the driven spindle. {3
tapping attachment, the several taps 34 of the
gear case or tapered head will be driven in a
forward direction through the gears 33, 40 and 4}
employed therein, and in the reverse drive of the
spindle- 13, a corresponding reverse rotation will

which are clearly illus- ¢
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‘e. imparted to the taps 34. - In both of these - of the:class described having a driven member,

" operations, it

will be apparent that the entire
unit will first move downwardly with respect to
the work in. tapping the holes. and then up-
wardly during the reverse drive, the unit being
guided on the rods 19.or other guiding means
employed.: In" both of these operations;, the
spring - 25 which acts as a means. for counter-
balancing the weight of the gear case 27 and
coupling plate 26, will permit independent move-

‘ment of said plate and case with respect to the

casing I8 of the tapping attachment should the

‘tools be subjected to the stress or strain-in their:

downward and upward movements. = ,
The casing 35 is provided with a grease admis-

sion cup 62 whereby a light grease may, be intro-

duced into the chamber of the gear case to thor-

oughly lubricate the gears as well as the bearings

provided therein and the spindles employed, 50

as to facilitate the use of the multiple unit for

high speed work.. :
My improved multiple tapping device or unit,

by virtue of the standardization of the majority

of -the parts thereof will provide & shop accus-

tomed to preducing various types of multiple -tap--

pings in workpieces with a simple and economi-
cal means-for carrying out such wide range and
variations in work to be produced at a great sav-
ing in time and expense in equipment, thus ena-
bling the shop to produce work of this type more
economically by materially reducing the tool or

While limited uses of the invention are herein
illustrated, the same will be applicable to unlim-
ited uses and various changes in and" modifica-
tions of the construction herein described may be
made within the scope of the appended claims.

Having fully described my invention, what I
claim as new ang desire to secure by Letters Pat-
ent, is: - S , )

1. In multiple tappers of the class described, a
tapping attachment having a forward and reverse
driven spindle projecting therefrom with' means
for actuating said spindle in forward and reverse
directions, and a' coupling - plate -including a
driven member keyed to- the driver spindle of
said attachment and having a standard socket
portion in connection with which a member o be

driven is -adapted to be coupled independent of

the driven spindle. : ;

9. In-multiple tappers of the class described; a
tapping attachment having a forward and reverse
driven spindle projecting therefrom with means
for actuating said spindle in forward and reverse
directions, and a coupling:plate including a driven
member. keyed to the driven spindle of said at-
tachment and having a standard socket portion
in connection with which members to be driven
are adapted to be coupled, and means. for yield-
ably and adjustably supporting said plate in con-
nection with the casing of said attachment.

3. The combination with a tapping attachment
of the class described having a-driven member,
of .a- multiple tool head having a drive member,
and mesns including a coupling plate of standard

size for coupling heads of varying characteristics

with the tapping attachment, said coupling plate
including means for placing the driven member
of the attachment in operative engagement with
the drive member of said head, and said means
comprising a coupling sleeve rotatably mounted
on the plate and having an angular socket for re-
ceiving angular ends of said drive and driven
members. - ) :
4. The combination with a tapping attachment

3

of a multiple tool head having a drive member,
and means including a coupling plate of stand-
ard size for coupling heads of varying character-

istics with the tapping attachment, said coupling -
plate including means for placing the driven

member of the attachment in operative engage-
ment. with the drive member of said head, and
means comprising a yoke-shaped member pivot-

ally supported in connection with the attachment

and rods in operative engagement with the ends
of said yoke-shaped member for yieldably sup-

‘porting the plate and head in-connection with

said attachment.

5. In multiple tappers of the class described, a

tapping attachment having a forward and reverse

driven spinidle projecting therefrom with means
for actuating said spindle in forward and reverse
directions, a@coupling plate including a driven
member keyed to the driven spindle of said at-
tachrent and having a standard socket portion
in connection with which members to be driven
are adapted to be coupled, a multiple head for

‘@
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attachment to said-coupling plate, said head hav--

ing a plurality of driven tool supporting spindles,
and means including a drive spindle engaging the
socket portion of .said coupling plate for operating
said _toolrsupporting spindies by the forward and
reverse driven spindle of said attachment.

6. Tn multiple tappers of the class described, a
tapping attachment having a forward and re-
verse driven spindle projecting therefrom with

means for actuating said spindle in forward and.

reverse directions, a coupling plate including a
driven member keyed to the driven spindle of said
attachment and having a standard socket portion

25
30

35

in connection with which members to be driven -
are adapted to be coupled, & multiple head for at- .

tachment to said coupling plate, said head having
a plurality of driven tool: supporting spindles,
means including-a drive spindle engaging the

40.

socket portion of said coupling plate for-operat-- B

ing said tool supporting spindles by the forward’

and reverse driven spindle of said attachment,
and means for adjustably coupling the multiple
head with said plate. : :

7. ITn multiple tappers of the class described,
a tapping attachment having a forward and re-

verse driven spindle projecting therefrom with
means for actuating said spindle in forward and

reverse directions, a coupling plate including a

driven member keyed to the driven spindle of said
attachment and having a standard socket portion

in connection with which members to be driven

are adapted to be coupled, a multiple head for
attachment to said coupling plate, said head hav-
ing a plurality of driven tool supporting spindles,
means “including a drive spindle - engaging the

45

50

55

socket porticn of said coupling plate for operating

said tool supporting spindles by the forward and
reverse driven spindle of said attachment, means
for ‘adjustably. coupling the multiple head with

. said plate, and means oh the head and attachment

for - guiding the movement thereof toward and
from a workpiece. B : )

8. In muitiple tappers of the class described, a
tapping - attachment
verse  driven spindle projecting therefrom with

having a forward and re-’

60 -

65

mesns for actuating said spindle in forward and - -

reverse directions, a coupling plate including a
driven member keyed to the driven spindle of said
attachment and having a standard socket portion
in- connection with which members to be driven
are adapted to be coupled, a multiple head for

attachment to said coupling plate, said head hav-

0
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4
ing a plurality of driven tool supporting spindles,
means including a drive spindle engaging the

socket portion of said coupling plate for operating
said tool supporting spindles by the forward and

Teverse driven spindle of said attachment, means

for adjustably coupling the multiple head with
said plate, means on the head and attachment for
guiding the movement thereof toward and from
a workpiece, and means for adjustably and yield-
ably supporting the head and plate in connection
with said attachment. .

9. A tapping attachient of the class described -

comprising a casing, a . drive shank projecting
from said casing, a driven spindle projecting from
sald casing, means within the casing for rotating
the driven spindle by said shank in forward and
reverse . directions, -a -yoke-shaped supporting
member pivoted to.one side of the casing and par-
tially encircling the same, means for suspending
a tool operating head in connection .with said
yoke-shaped member and a spring cooperating
with said member to yieldably support the head
in-connection with the casing of said attachment.
10. The combination with a tapping attachment
of‘the class described having a driven member; of
8 multiple tapping head having a drive member,
and means including a coupling plate of standard
size for detachably coupling tapping heads of
varying characteristics with the tapping attach-
ment, and the coupling plate including . means
rotatable in said plate and to which said driven
member and drive member are separately keyed
for placing the driven member of the attachment
in eperative engagement with the drive member
cf said head. .
11. The combination with a tapping attach-
ment of the class described having a driven mem-
ber, of a multiple tapping head having a drive
member, and means including & coupling. plate

of standard size for detachably coupling tapping

heads of varying characteristics with the tap-
bing - attachment, the coupling plate including
means rotatable in said plate and to which said
driven member and drive member are separately
keyed for placing the driven member of the- at-
tachment in operative engagement with the
drive member of said head, and means for ad-
justably coupling the head with said plate.

12. The combination with a tapping attachment
of the class described having s driven member,
of a multiple tapping head having a drive mem-
ber, and means including a coupling plate of
standard size for detachably coupling tapping
heads of varying characteristics with the tapping
attachment, the coupling plate including means
rotatable in said plate and to which said driven
member and drive member are separately keyed
for placing the driven member of the attachment
in operative engagement with the drive member
of said head, means for adjustably coupling the
head with said plate, and means_ for yvieldably
supporting the head and plate in conjunction with
said tapping. attachinent. :

i3. In multiple tool operating devices of the
class described, a multiple tool head comprising a
drive spindle and a plurality of driven spindles in
cperative engagement with the drive spindle and
with which tools are adapted to be coupled; a
coupling plate of predetermined size for coupling
said head with an operating unit, and means in-

1,998,275

cluding a large socket portion on said head for
receiving said plate, and an angular portion on
the drive:spindle extending into said socket por-
tion for coupling said head and spindle with said
late. . e - Lo
P 14. In muiltiple: tool operating devices of the
class described, a multiple tool head comprising
a drive spindle and a plurality of driven spin-
dles in operative engagement with the drive
spindle and with which tools are adapted to be
coupled, -a-coupling plate of predetermined size

for coupling said head with an operating unit,

means including a large socket portion on said
head for receiving said plate, an angular portion
on the: drive spindle ‘extending into said socket
portion for coupling said head and spindle with
said plate, and guide members coupled and mov-
able- with said head for guiding the same in its
movement with respect to a workpiece.

15. In multiple tool- operating devices of the
class described, a multiple tool head comprising
a drive spindle and a plurality of driven spindles
in operative engagement with the drive spindle
and with which fools are adapted to be coupled,
2 coupling plate of predetermined size for cou-
pling said head with an operating unit, means
including a large socket portion on said head for
receiving said plaie, an angular portion on the
drive spindle extending into said socket portion
for coupling said head and spindle with said
plate, . and workpiece guiding and alinement
means on said head for alining a workpiece with
respect to the axis of the driven spindles of said
head. L

16: In multiple tool operating devices of the
class described, means including a plate of stand-
ard size for coupling multiple tool heads of vary-
ing characteristics with a. drive unit, an angular
sleeve-socket centrally-of the plate, a ball bear-
ing -in said plate to provide free rotation of the
sleeve socket therein, and said sleeve socket pro-
viding & -coupling between independent angular
spindles -of the multiple tool head and driving
unit.

17. In multiple tool operating devices of the
class described, means including a plate of stand-
ard size for coupling multiple tool heads of vary-
ing characteristics with a drive unit, an angular
sleeve socket centrally of the plate, a ball bear-
ing in said plate to provide free rotation of the
sleeve socket therein, said sleeve socket providing
& coupling between independent angular spindles
of the multiple tool head and driving unit; and
means providing rotary adjustment and coupling
of the plate with said head. S

18. In multiple tool operating devices of the
class described, means including a plate of stand-
ard size for coupling multiple tool heads of vary-
ing characteristics with a drive unit, an angular
sleeve socket centrally of the plate, a ball bearing
in said plate to provide free rotation of the sleeve
socket therein, said sleeve socket providing a cou-
pling - between -independent angular spindles of
the multiple tool head and driving unit, means
providing rotary adjustment and coupling of the
plate with said head, ‘and means for yieldably
supporting ' the plate in connection with said
driving unit. ’ o
GEORGE W. EMRICK.
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