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UNITED STATES

Patented March 8 1904

PATENT OFFICE

- FREDERICK J. NUTTING, OF DAYTON, OHIO, ASSIGNOR, BY DIRECT AND
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SPEGIFIC‘ATION formmg part of Letters Pa.tent No. 753, 905 dated March 8 1904
| Appllca,tlcn filed January 13, 1902. Serial No. 89 568, (No mcdcl )

o all whom it may Concerm;
Be it known that I, Freperick J. NuTTING,

-, 01t1:zcn of the Umtcd States, residing at Da,v-_

“ton, in the county of 1 \ifontﬁ'omcry and State
5 of OhIO have mventcd certain new and useful

Improvements in Automatic Multiple Drill-

ing-Machines; and I do declare the following

to.be a full, clear, and exact description of thc

- 1nvention, such as will enable others skilled in
10 the art to which it appertains to make and use
the same, reference being had to the accom-

panying drawmcrs, and to the letters of refer-
ence marked thereon, Whlch form a part of
this specification.

- 15 My invention comprises an automatlc mul-

tiple drilling-machine. -
The object of the invention 1is to prcmdc a
machine of the above type which has a ca-

pacity for drilling a multiplicity of holcs of -
20 yarying or uniform diameters and of varying
or uniform distances apart and for transmit-

ting to the several groups of drills the proper

cutting speeds while in use.

A further object of my invention is to pro-
25 vide mechanisms for automatically indexing

the turret-head and the feed table or platen:
mmultanecusly, the platen at uniform or va- |

rying distances or the turret-head independ-

ently of the feed table or platen, and for cle-—_

30 vating the platen at varying speeds.

Prcccdmg a detail description of my mvcn-.

- tion reference is made to the accompanym@
~ drawings, of which—

Flgure 1 1s a front elevation of my inven-

35 tion. Fig. 2is arearelevation. Fig. 8isa side

c]cvaticn. Fig. 4is a vertical sectional eleva-

tion through the center of the turret-head and

- the lower mechanism. Fig. 5 1s a sectional
view through the platen on the line 11 of Fig.

40 1. Figs. 6 and 6 are detached plan views of

one of the plates by means ot which the groups |

of drill-spindles are supported on the sldcs of
the turret-head.

different speeds, also the means for mounting
the drill-spindles of a group at equal or un-

the machine is dependent.

driven from a pulley B

_ These figures show means
for driving the drill-spindles of a group at
45 uniform or equal speeds and at unequal or.

cqual distances apart. Fig. 7 is a plan view -

of a portion of the speed combination.  Fig. o
8 is an enlarged elevation of a portion of the 5@ |

scgmcnt-ﬂcar Fig.” 9 1s an elevation of a
portion of the mechamsm for Jocking thc_

platen shot-bolt.

In a detail description of the invention the

following method will be observed: I will 55
first describe the turret-head and the interde-

pendent or cooperating mechanisms thereof.
I will next describe the mechanisms for in-
dexing the turret-head. I will next describe

the feed table or platen and the mechanisms 6o

cooperating therewith—to wit, the mccha,msm
by means of which the platenisindexed simul-
taneously with the indexing of the turret-

‘head and at uniform or varying distances. I

will next describe the mechanism for actuat- 63

ing the feed table or platen into and out of

operative relation with the drills on the tur-
ret-head. I will next describe the several
cam movements upon which the operation of

_ I will next de- 7o
scribe the speed mechanisms through which

varying speeds are obtained, and other deta,ﬂs” '

of construction will follow.
Throughout the specification similar rcfer-

ence characters indicate corresponding parts 7'5 a

in the several views of the drawings. _
A designates the several parts of an upright

frame, in the upper portion of which a multi-

sided turret-head B is mounted. In the pres-

| ent instance the turret-head is shown to have 8o

six sides; but the number of such sides may

‘be Varled The hub B’ of the turret-head is

journaled in the upper portlcn of sald fra,me,

as shown in Fig. 1. _ .
B" designates the main dl‘lVlI]C"-Spllldle of 85

the turret-head. The said spindle passes
through the hub B’ of said turret-head and is

mounted on said spindle at the axis of the tur-

ret-head. In mesh with this gear 1s a Serles 9:6.' |
of bevel-gears &, which drive a series of spin-
dles 4", which radiate from the center of the™

turrct—hcad (See Fig. 1.) On each of thc -

Spmdlcs b" there is a clutch 53 and a sprm

b1s a bevel—gcarf o
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by means of which the said spindles are pe-
riodically and automatically thrown in and
out of operation. Geared to the spindles §"
by trains of bevel-gears 4* (which may be uni-
form or differential) is an additional number
of spindles §°, which are also .controlled by
clutches 4° and springs, so that there are in
the present instance a number of spindles
driven from the center gear 4 which corre-
sponds with the number “of the sides of the
turret-head. These several spindles 4" and ¢
and their respective gears are supported in a

suitable number of bearings" 0°, projecting

from the face of the turret-head and encircling
the center gear b, as shown in Fig. 1. The
ends of sald spindles project into the outer
members of the clutches, which have bearings
in the sides of the turret-head, and said spin-
dles are provided with pinions &' of any de-
sired diameter, according to the work to be
performed by "the drills. The pinion &', as
shown in Fig. 6, is geared to a group of drill-
spindles ¢, the individual spindles ¢ being
driven at uniform speeds through idlers or
transmission-gears ¢. In Fig. 6* the pinion
b" is shown geared to a group of drlll-Spmdles
¢ by differ ential transmission-gears ¢, so that
the 1nd1v1dual drill-spindles are drwen at un-
equal or differential speeds. If the holes to
be drilled in any particular piece of work are
of varying diameters and varying distances
apart, the drill-spindles ¢ are set in plates ¢”
accordingly and are geared to the Spind]es
driven from the center gear 6 by idlers ¢, ac-
cording to their positions and the requu:'ed
speed. Each of the clutches 6’ has a shifting-
level d, which is fulerumed on a bracket d’

projeeting from the inner sides of the turret-
head. A coil-spring &, inclosed within said

clutches,normally maintains such clutchessep-

arated until they are brought in an operative
relation by the action of a cam or projection
d®, which is fixed to a portion of the frame A
in a lower position. This automatic operation

- of the clutch-levers occurs in the rotation of

the turret-head by means of the turret-head-
indexing - mechanism, hereinafter described.
(See Fig. 4.) The drill-spindles ¢ are jour-

naled in plates ¢/, which are secured to each.
other by distance-studs ¢°, and are rigidly and |

detachably secured to the sides of the turret-
head by bolts ¢* in a proper position for the
cears to be driven from the pinions on the
Spmdles 0" and §°. Suitable openings in the
plates ¢’ are provided, according to the num-
ber and positions.of the dr 111—Sp1ndles

It will be understood that the supporting-
plates ¢’ for the drill-spindles ¢ are not fixed
and permanent parts of the turret-head, but
that for each different job of work a separate
set of these supporting-plates are supplied.
In other words, as seen in Fig. 1, the turret-
head is supplied with two groups of drill-spin-
dles each of which has its own set of sup-
porting-plates ¢’. The remaining four sides

of the groups of dril

- %758,905

| of the turret-head are supplied with sets of

supporting-plates ¢”’, which have no drill-spin-
dles therein. In the eventthat six holes, for
example, were required to be drilled in a par-
ticular job of work it is obvious that neither
l-spindles shown in Fig.

1 could perform such work. It theretme
would require an additional group of drill-
spindles to be mounted upon the turret-head.
It any one of the sets of supporting-plates ¢”
shown on the turret-head minus drill-spin-
dles had the required number of holes to sup-
port six drill-spindles and such holes were in
the proper positions, such set of plates might
be utilized for that particular job of work;
but if none of the said sets of plates had the

required number of holes to support said six

drill-spindles, or if the holes in said set of
plates were not in proper positions, it is ob-
vious that a new set of plates ¢’ suitable for
the new set of drill-spindles would have to be
Supphed to the turret-head. This would re-
quire the removal of one of the sets of pla,tes
now shown in Fig. 1.

C 1s an indexin 0‘--p1ate._, which is secured to
the hub B’ of the turret-head by means of
bolts C' or otherwise. The hub C" of this
indexing-plate fits loosely on the driving-spin-
dle B”. Projecting from the outer face of

said indexing-plate are a series of roll-studs

C?, which correspond to the number of the
sides of the turret-head. There are also a se-
ries of locking-recesses C*in the periphery of
sald indexing-plate, the number of such re-
cesses also corresponding to the number of
the sides of the turret-head.
of the indexing-plate on one side of each of
the locking-recesses is somewhat lower than
the periphery on the other side of said lock-
ing-recesses. The lower points of said pe-
riphery are indicated by ¢. ~ The object and
purpose of this variation in the periphery of
the indexing-plate is to prevent any over-

throw of the turret-head under the momentum

imparted thereto by the indexing-lever. -

D designates a turret-head-indexing lever.
D’ is the head of said lever, which has a piv-
otal connection D" with the lever and is ad-
justable to make proper contact with the roll-
studs C* by means of a screw D? which pen-

etrates the lower projection of said head and-

Stops against the indexing-lever.
1s a coll-spring which controls the pwotal

conne{,tlon between the 1ndemno*-level and

| the head thereof.
| observed, has a curved side D"

The said head, it will be
- When the in-
dexmﬂ‘-lever 1s returned to its- normal posi-
tion, as shown in Fig. 2, under the influence
of spring D°®, the said curved surface comes in
contact with the adjacent roll-stud C’ and
yields upon its pivot until it passes said stud,
after which the spring ¢ causes it to assume
its normal or straight position, as shown in
Fig. 2. The lower portion of the turret-
head-indexing lever has a pivotal connection

The periphery
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D’ with the frame, and the extreine lower end
has a roll-stud D’, which rides upon the pe-

riphery of a three-pomted cam I and obtelns
the necessary throw therefrom.

F is the turret-head shot-bolt, which locks
said -head -after each operation of indexing.
The upper end of this bolt rides against the
periphery of the indexing - plate C and as
the higher points of such perlphery (which
points Tie on one side of each of the locking-
recesses C') come in contact with the shot-

bolt I the plate is stopped and therewith the -

turret-head. The shot-bolt at such times en-
ters the recess C*in line therewith and locks

the turret-head in-each indexed position. The

two parts of the shot-bolt I have an adjustable
connection K, by means of which the upper

* member of said bolt may have a proper en-

20

.3’9

35
40

48

- tuated to withdraw from a recess C' during
the rotation of wheel F® prior to each opéra-
tion of the indexing-lever D. The said shot-

55

6o

65

trance into and out of the locking-recesses C*
in the mdexmcr—plate

head in each indexed position, which it does
by entering said recesses C* upon the termi-
nation of each movement imparted to the tur-
ret -head through the indexing-lever. The

coll-spring 7 presses upwerdly on the lower

end of the shot-bolt and causes Seld bolt to
enter said recesses C&,

Referring to Fig. 2, it will be observed that

the shot-bolt roll-stud F” isin the lowest part
of the-cam-slot I*, (the lowest portions of said

slot extending from = to @' ,) during which
time the shot- bolt 1s held out of engegement,

with the indexing-plate. When said roll-stud
moves out of such portion of seld cam—slot

and onto the higher portion from «° to «°, the.
shot-bolt 1is permltted to-enter a recess C*

through the eetmn of the spring £, the surface
from 2" to #° serving as additional means for

maintaining the bolt in a locked position for

the desired perlod It will be understood that
each movement imparted to the turret-head
through said indexing-lever D is sufficient to
brmﬂ* one of the sides of the turret-head in

the lower position, orin a position for a group
of drills to operate on the material or stock |
of which the platen may be moved independ-
‘ently of the segment-gear G°, such independ-

on the feed table or platen, as hereinafter
more fully described. The shot—bolt Fis ac-

bolt has a slot F*, which- receives a projection
A’ on the frame, said projection being a guide
whieh directsa proper movement thereof

‘The cams F*and E may be integral or sepa-

rate parts rigidly umted They are mounted

on & shatt H, which 1 will hereinafter term:
the ** cam- Shett ”whichisdriven fromeworm-.

shaft P, to be again referred to.-
G end G’ deswna,te two parts comprising

~ the feed table or pleten which parts have a
dovetail connection that permits of the upper
part (x, or the platen proper, having a suitable
lonfrltudmel movement or movements, which
" indexing movements,” by

I wﬂl term the

As before stated, the
purpose ot this shot-bolt is to lock the turret-

‘gear.

' Whieh-seid platen may be indexed at uniform

g

or varying distances with reference to the

turret-head, as required by the character of

the work to be performed. These indexing

‘movementsare obtemable through the follow-

Ing mechanisms:
" designates a rack extending epprom—

70

mately the length of the platen G- ~Adapted

to mesh with this rack'is a plnlon g, which 1s
‘mounted on the part G’.

G” is a segmental gear which at predeter-
mined periods is actuated to engage with the

pinion g to impart the mdexmo* or longitu-
dinal movement to the platen(G. The enter-
| ing tooth ¢’ of this segment-gear is of a flexi-
ble character in order that the gear may prop-
(See Flg 8.) The

erly engage the pinion.
said flexible tooth is pivoted at g”’, and the

75

3o

pitch-line thereof is enabled to normelly CO-

incide with the pitch-line of the permanent

teeth of sald segment-gear by means of a
Spring 33, which normally presses seid.toothi
ly

outwardly to the lower hmlt of the slot ¢*

therein, there being a pin ¢° ‘projecting from

a sufie of the gear and passing through the

slot ¢* in said ﬂex1ble tooth, which limits the

movement thereof. In advenee of this flexi-

ble tooth the gear has a cam portion £, which
‘engages with the platen shot-bolt 4’ by means
of a pin A" on said shot-bolt to withdraw said

90

95

shot-bolt from a locking engagement with the -

platen in the initial movement of the segment-
_ (See Figs. 1and 4.) The segment-gear
& is mounted on the cam-shaft H end has an

arm G*; which supports a roll-stud ¢°. The

‘hub of this gear, from which the arm G* ex-
‘tends, has a friction-collar G°,which surrounds
shaft H and enables said gear to be moved by

said shaft out of mesh with the pinion ¢ after
each indexing movement of said gear. A

160  _

Tog

stop G, projecting from the frame of the ma-~

chine, limits the outward movement of said
gear, after which the rotation of said shaft
does not affect the gear.

The shaft upon WhICh the pinion g is mount—
ed is provided with a hand-wheel J, by means

ent movement of the platen bemﬁ' necessary

“to place it in position for the pinion ¢ to gear.
- with the segment-gear at the commencement
of an indexing operation. |

The platen G 1S provided with a

lar or uniform distances and by means of.
which said platen may be indexed at uniform

I10

—

a series of '
'lockmo'-reeeeses ¢, arranged therein at irregu-

120

or varying distances with relation to the tur- -

formed. When such platen is- indexed or
brought to the proper position, it is locked in.
such p031t10n by means of the shot-bolt A’..

which projects from a side of the part-G’ 'oi'_

‘the platen, and is seated upon a coil-spring %',

ret-head, depending upon the work to be per- - '

II-25‘II

| This shot- bolt which has been heretofore re-
ferred to, is mounted if a way on support %,
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which normally exerts an upward pressure

thereon. | .
-~ /" is an oblong slot in the support £, through

which projects a stud %°, which is fast on the
side of said bolt. Thisstud £°is connected to
a hand operating-lever ¢, which has its ful-
crum at @ on the lower platen G'. By means
of this hand-lever « the shot-bolt A" may be
lowered from any of the locking-recesses ¢
prior to running the platen back by the hand-
wheel J. There is also on pivot ¢ a bell-

crank lever ¢, one arm of which terminates

in a fork which straddles the stud £’ and the
other arm of which hasa pivotal connectionat
& to alink ¢'. The other end of said link ¢ is
pivoted to anupright bar or link lever ¢’ at «’.
The bar «¢®has apivotal connectionat ¢’ tothe
platen G'. The lower end of the bar or link
carries a roll-stud «’, which moves against a
vertical track or surface ¢’ when the platen is
elevated. (See Figs. 1 and 9.) The track &’
is a surface of a bracket A", which is bolted
on the side of the frame. The function of
this system of levers is to lock the platen
shot-bolt 2’ in the index-recesses z, which 1s
accomplished by the link & being moved out-
wardly by the contact between the roll-stud
¢ and the track ¢’ in each elevation of the
platen. This action locks the bell-crank lever
&' on the pin £#° and maintains such locking
engagement. When the platen is lowered,
this engagement is relieved and the shot-bolt
% is free to be tripped by the cam /4 on the
seoment-gear in the initial movements of such
gear. The required movement is imparted

to the seement-gear in indexing the platen by

means of a plurality of cams 7, which are ad-
justably mounted in ways 7° onthe face of the
wheel L. The number of these camsmay cor-
respond to the number of sides of the turret-
head, and the platen may be Indexed at uni-

form or varying distances, according to the
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positions and the number of such cams used.
Each of sald cams 1s secured in position by
means of abolt 77/, which penetrates said cams
and the oblong opening 7°in the wheel L. The
adjustments of said cams from and toward
the axis of the wheel 1. is obtained by adjust-
ing-screws 7*, which screw into said cams.
These cams malke proper contact with the roll-
stud ¢°, and thereby actuate the segment-gear
to an extent corresponding to the positions
and number of said cams. The wheel L is
placed on the shaft H' and contains the cams
that actuate the platen-indexing mechanism.

The platen G G’ is mounted on a vertically-
movable frame X,which is guided in its move-
ment in V-shaped ways in the frame A of the
machine. This movable frame has a roll-stud
I, which rides upon the periphery of a suit-
able cam K’ on the cam-shaft H. The shaft
H’ lies parallel with the cam-shaft H and is
driven from said shaft H through gears M M’
M. the shaft H' making one rotation to two
rotations of the cam-shaft,

- %53,905

I will next describe the speed combination

through which the shafts H and H' are driven
at suitable speeds.

N designates the primary driving - shaft,
through which power is transmitted to the
machine. This shaft is driven from pulley
N’ and has a cluteh N, which will be again
referred to. N® N* N° designate a series of

differential spur-gears, which are rigidly se-

cured to said shaft. The first-named gear—to

wit, N°’—meshes with a gear O. The next-

named gear—to wit, N*—meshes with a gear
(', and the last-named gear, N°, meshes with
a gear Q. The gears O O' O" are mounted

on an intermediate driving-shaft P, which

drives the shafts Hand H'. The gears O and
O’ have clutches O*and O*. Allthe gears run
loose on shaft P’ and the clutches are splined
on said shaft. Gear O" has an adjacent
ratchet-wheel (°, which is rigidly mounted
on shatt P.

(O° is a ratchet-pawl which is pivoted to the
wheel Q" and engages with the ratchet-wheel
O° at predetermined periods to drive the shaft
P at the minimum speed. The shaft P car-
ries a worm P’, which gears with a worm-

‘wheel P’ on the cam-shaft H. When the

cluteh O is in gear, as shown in Fig. 2, the

shaft P is driven at its maximum speed.

When the clutech O° is out of gear and the
clutch O is in gear, the shaft P is driven at

the intermediate speed through the gears N*
and O’. When the clutches O° and O* are

both out of gear, the wheels O and O’ are run-

ning idle, and the spur-gear O” is alone driven
from the spur-gear N°. At this time the
pawl O° engages the ratchet-wheel O°, and
thus the slowest or minimum speed is trans-
mitted to the worm-shaft P. "When either of
the spur - wheels O and O are driving said
shaft P, the ratchet-wheel O’ runs away from
the pawl O°. These variable speeds are ob-

tained through the following mechanisms:
~ QQis a timing-wheel keyed to the shaft H'. .

The periphery of this wheel is provided with
cam -surfaces n #' #''. The first named of
these forms the outermost periphery of the

wheel, the second—to wit, »'—forms the in-

termediate periphery of said wheel, and the
last named—to wit, »”'—forms the lowest pe-
riphery of said wheel.

Q) is a clutch-lever connected to the mov-
able members of the clutches O° O* in the usual
manner. The lower end of this lever is rigid
on a rock-shaft Q7. Also rigidly secured to
said rock-shaft is a lever QQ°, which carries a
roll-stud Q?, that rides upon the cams n, 7/,
or 2" on wheel Q at predetermined periods,
according to the work. The cams n n' n”
are removable. When the greatest speed 1s

transmitted to the worm-shaft P, the roll-stud
Q* rides upon the highest periphery », which
throws into gear through the shifting-lever
Q' the clutch O as shown in Fig. 2. When
such roll-stud Q* rides upon the cam-surface
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 rotated at the intermediate speed.
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', the clutch O* is thrown in gear and clutch |
O? out of gear, and the worm-shaft P is then
When the
roll-stud Q* rides upon the cam - surface 7/,

both clutches O* and O” are out of gear, and

the worm-shaft is driven at the minimum

speed through gears N‘“ and O" and the ratch-
ets O” and O,

¢ is a trip-piece secured to a face of a tim-

ing-wheel Q. At a complete rotation of said
timing-wheel power is cut off automatically
from the shaft N through this trlp plece and

' Ithe following mechanisms:

¢’ 1s a trip-plece on a rock-shaft ¢”. _
R, R, and R” is a system of levers which
are connected to a clutch-lever R®, which con-

- trols the admission of power to the machine.

20

When the clutch N is in gear, the horizon-
tal lever R” is locked in the latch R®. When
the rotation of the timing-wheel QQ brings the
trip-cam ¢ in contact with the trip-piece q'.
the rock-shaft ¢'' is actuated. The lever R
1s thereby elevated and freed from engage-
ment with the latch R*, and the action of the
spring inclosed within clutch N” separates

said clutch, and thus cuts off the power from

~ the power—ehett N, the clutch-lever R’ mov-

30
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the latech R

ing on its fulerum RE';, which fulerum is on a
bracket A°. There is also means for manu-
ally cutting off the power when such becomes
necessary for any reason. This means is
shown in Fig. 1 and consists of a hand-lever
R®, which is rigidly secured to the rock-shaft
¢’. In this operation of the lever the shaft
¢’ 1s actuated to release the lever R’ from
The machine is started by a

- hand-lever S, which is fast on a rock-shaft S’,
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lever.
~ The movements imparted to the turret head |
‘indexing-lever and the turret-head shot-bolt
are not varied. In other words, the move-

the said sheft also being connected to the
clutch-lever R® through huk levers S, S°,

end S* the shaft of the last-named lever be—

ing connected to the clutch-lever R’ by a rock-
shaft R, which is the fulcrum of said clutch-

(See Fig. 3.)

ments necessary to index the turret-head and
lock it are always the same, said movements

being such in each case as are necessary to

present the sides of the turret-head in the lower
plane, or that position which is parallel with

the feed table or platen, and to lock said tur-

ret-head in such position; but, as hereinbefore

stated, the indexing movements imparted to

the feed table or pla,teu G+, being either of uni-
form or varying dlstauces, require varymg
movements or uniform movements to be im-
parted to the segment-gear G°. It will there-
fore be observed that the cams j on the whee]
L may be adjusted and limited in number to

‘obtain through the segment-gear G such

movements of said platen. The cams 7 being
thus placed in thelr proper positions relatwe
to the roll-stud ¢°, power is introduced to the
machme thrmwh the operatmﬂ‘-lever S the

or speeds. -

fordriving said spindles, o

S

necessery speed being first regulated through

the timing-wheel and the Speed mechanisms

cooperating therewith, as hereinbefore de-
scribed. The requlred speed being first ob-
tained, i1t is then transmitted to the worm-
shaft P thence to the cam-shaft H and the
paralle] shatt H'. The operations of indexing
the turret-head and the feed table or laten
are simultaneous, or, in other words, both op-
erations are completed before the Operatlou
of elevating the platen begms

75

It wall be observed that owing to the con-

struction-of the turret-head aud the several

distinct groupings of drills T am: enabled to

run those drills only which are required for
the work and to successively bring into oper-
ation other groups of drills at such tlmes as
they are needed.

The plateu may be supplied with a- number

of different **jobs™ or pieces of material which

may be successively operated upon by sepa-
rate groups of drills, drilling holes of uniform
or varying dlameters and at umform or irreg-
ular distances apart. |

T wish to clelm, broadly, among other im-
portant features of my invention, the 1dea of
means whereby drill-spindles may be assem--

bled 1n groups and one or more of the differ-

ent drill - spindles comprising each group
driven at uniform speed or speeds or-one or.
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more of such drills driven at different speed

In other words, each specific drill-

spindle of any group may be driven at its own |

required speed regardless of the speed or
speeds of the remaining drills of such group
Or STroups.

- While I have shown and described a turret-
head having a series of distinct sides or faces,

T do not wish to limit myself to such identical
form of turret-head, for the reason that it

may be possible to utilize a round turret-head

for the purposes of my invention—that is to

may be possible to mount a plural
of drill-spindles around the circumference of
such turret-head. 1t may be stated, however,
that the turret-head herein shown and de-

scribed is of the much preferred construction.

Having described Ty invention, I claim—
- 1. In a multiple drilling-machine, a furret-
head having aseries of straightsides, a series

IQ0
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| say, by means of the supporting-plates ¢’ it '
1ty of groups
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of spindles mounted in said turret- head means

oroups of drlll-spm-

dles, means for mounting - said groups of drill-

Spludles on the sides of the turret-head,means
for driving each group of drﬂl—spmdlee, an
1ndexmﬁ‘—plute on the turret-head, an index-

ing-lever cotperating with said turret—head to

automa,tlcally index the turret—head to present

~each group of drlll-s_pludles In an operetwe

position.

120
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2. In a multlple drﬂhug—maehme a turret-

head having a series of straight sides, a series

of radial spindles therein, a center spmdle to
. drwe sald radlal spindles,a plurality of groups

135
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of drill-spindles driven from said radial spin-
dles, means for supporting each group of drill-
spindles on the sides of the turret-head, means
for throwing each group of drill-spindles in
and out of gear with their respective actu-
ating-spindle, an indexing-plate onthe turret-
head, an indexing-lever adapted to engage
with said plate to rotate the turret-head, and

means for automatically actuating said index-

ing-lever.

3. In a multiple drilling-machine, a turret-
head havinga series of straight sides, a series
of radial spindles mounted insaid turret-head,
groups of drill-spindles driven from said ra-
dial spindles, means for mounting sald groups
of drill-spindles on the sides of the turret-
head, means for driving the drill-spindles of
each group, means for automatically throw-
ing each group of drill-spindles in and out of
oear with their driving-spindles, an indexing-
plate on said turret-head, an indexing-lever
acdapted to actuate said turret-head to impart
intermittent rotary movement to said turret-
head whereby each group of drill-spindles 1s
brought into an operative position,and means
for actuating said indexing-lever. -

4. In a multiple drilling-machine, a turret-

head having a series of sides or faces, a series

of spindles mounted therein, a center spindle
from which said spindles are driven, a plural-
ity of groups-of drill-spindles geared to said
driving-spindles, plates by means of which
the groups of drill-spindles are mounted on
the sides or faces of the turret-head, means
for automatically throwing each group of
drill-spindles in and out of gear with their re-
spective driving-spindle, means for automat-
ically indexing the turret-head, and means for
locking said turret-head in each indexed po-
sition. ~ |

5. In a multiple drilling-machine, a turret-
head having a series of sides or faces, a series
of radial spindles therein, a central spindle
for driving said radial spindles, groups of
drill-spindles driven from said radial spindles,
means for supporting each group of drill-
spindles on the sides of the turret-head, means
for automatically throwing each group of
drill-spindles in and out of gear with their re-
spective actuating-spindle, an indexing-plate
on said turret-head, an indexing-lever to ac-
tuate the turret-head by engaging with said

plate to present each group of drill-spindlesin |

an operative position, a bolt to lock said tur-
ret-head in each indexed position, and means
for actuating the indexing-lever and said bolt
at the proper times. | |

6. In a multiple drilling-machine, a multi-
sided turret adapted to receive groups of drill-
spindles, groups of drill - spindles mounted
thereon, means for driving said groups of
drill-spindles, means for automatically throw-
ing each group of drill-spindles into and out
of operative relation with their driving-spin-

753,905

| dles, a feed table or platen, and means for in-

dexing the turret and platen simultaneously.
7. Tn a multiple drilling-machine, a multi-
sided turret - head, groups of drill-spindles

mounted on the sides thereof, means for driv-

ing said drill-spindles, means for throwing
each group of such drill-spindles into and out
of operative position, a feed table or platen,
and means for simultaneously indexing said
turret-head and platen, the platen at uniform
distances.

8. In a multiple drilling-machine, a multi-
sided turret-head, groups of drill-spindles
mounted thereon, means fordriving said drill-
spindles, means for throwing each group of
such drill-spindles into and out of an opera-
tive position, a feed table or platen, and means
for simultaneously indexing the turret-heacd
and the platen, the platen at uniform or vary-
ing distances.

9. In an automatic multiple drilling-ma-
chine, a turret-head having a series of sides

or faces, groups of drill-spindles arranged on

said sides or faces, means for driving said
drill-spindles, means for throwing each group
of drill-spindles into and out of operative po-
sition, automatic indexing mechanism for the
turret-head, a feed table or platen, automatic
indexing mechanism for said feed table or
platen, means for timing or. operating said
mechanism to shift said feed table or platen

into operative relation with the turret-head

upon each indexing operation of the latter,
and means for locking the turret-head and the
feed table or platen in each indexed position,
substantially as specified. _

10. In a multiple drilling-machine, a multi-
sided turret-head, a plurality of radial spin-
dles mounted therein and driven from a center
pinion, groups of drill-spindles mounted on
said turret-head, means for throwing in op-
eration each group of drill-spindles when re-
quired, an indexing-plate on said turret-head,
an indexing-lever to actuate said plate and
whereby the turret-head is automatically in-
dexed, means for actuating said indexing-le-
ver, a feed table or platen, means through
which said feed table or platen is actuated to
index the same at uniform or varying dis-
tances, and means for elevating said feed ta-

‘ble or platen after each operation of indexing

the turret-head and said platen.

11. In a multiple drilling-machine, a multi-
sided turret-head, a plurality of groups of
drill - spindles mounted thereon, means for
driving each group of drill-spindles when re-
quired, the several drill-spindles of each group
at uniform or varying speeds, a feed table or

platen, means for indexing the turret-head to

bring each group of drill-spindles in opera-
tive relation with sald platen, means for in-
dexing the platen simultaneously with the in-
dexing of the turret-head, means for locking
the turret-head and said platen after each op-

70

75

30

QO

95

10O

105

1IC

115

I20

125




10

20

- 30

35

- 40

45

50

55

60

753,905

~erationofindexing,a worm-shaft, cams driven

therefrom through which the indexing mech-

‘anisms -of the turret-head and the platen are
actuated, and a speed combination by means |

of WhlGh sald worm-shaft may be driven at

varying speeds.

- 12. Ina mu]tlple drllhnff—machme q multl-

sided turret-head, groups of dmll-Spmdles ar-

rana'ed on the sades thereof, means for driv-
Ing each group of drlll-spmdles at predeter-

‘mmed times, means for automatically index-
ing said turret-head, a feed table or platen,

means for automatlcally indexing said platen
simultaneously with the mdex:mg ot the tur-
ret-head and at uniform or varying distances,
and means for locking said turret-hea,d and
platen in each indexed position.

13. Inamultiple drilling-machine, the com-

bination of a multisided turret-head, groups

of drill-spindles mounted on the sides thereof,
means for driving the spindles of each group
at predetermmed times, means for indexing
the turret-head, a feed table or platen, means
for indexing said platen, a plurality of cams
through which the indexing mechanisms of

the turret-head and the indexing mechanism

of the platen are actuated, means for elevat-
ing the platen after each Operatlon of indexing

2, t1m1n0'-wheel and mechanism interposed be-
tween said tlmmo'—wheel and the main power-
shaft through which the power 1S cut off after

each complete operation of the machine.

14. Inamultiple drilling-machine, the com-
bination of a multisided turret- head a plural-
1ty of radial spindles mounted therem and
driven from a center pinion, groups of drill-
spindles mounted on.the sides of the turret-
head, clutches and springs.controlling the con-
nections between the drill-spindles and their
driving-spindles, an indexing-plate on the tur-
ret-head, an indexing-lever, a pivotal head on
such lever which engages said indexing-plate
to rotate the turret-head, a cam for actuating
saild indexing-lever, a s_hot—b()lt to lock the tur-
ret-head in each indexed position, a double
cam to actuate said shot-bolt after each opera-
tion of the indexing-lever, and means for im-

parting varying speeds to the shaftupon which
sald cams are mounted. '

15. Inamultiple dr 1111n&-mach1ne the com-

bination of a multisided turret-head, a plural-

1ty of radial spindles therein driven from a
center pinion, groups of drill-spindles, clutches
and springs control]mff the connections of each

group of drlll-spmdles with its respectivedriv- |
ing-spindle, an indexing-plate on the turret-
head, an indexing-lever having a pivotal head

which actuates the mdexmﬁ'-pl&te In each in-

dexed position, a shot-bolt to lock the index-

ing-plate, cams to actuate the indexing-lever
and the shot-bolt at the proper times and to the
proper extent, a worm-gear, a timing-wheel

having remomble cam-pieces and means inter-

posed between said cam-pieces and said worm-

gear, Whereby the Speed imparted to the worm-.

shaft may be regulated to any of the speeds re-

quired and at any fraction of a revolutlon de-

sired.

drill-spindles as desu'ed indexing mechanism

for said turret-head, cams for Operatmcr' said

indexing mechanism,a worm-shaft from which
the cam-shaft 1s driven.}. a timing-wheel with

suitable cam or cams thereon, means inter-

posed between said cams and said worm-shaft
through which the speed of the cam-shaft is

regulated, and stop-levers actuated upon the

completion of a movement of the timing-wheel

~and through which the machine is automa,tlc—

16. Ina multlple drilling-machine, the com-
bination of a multisided turret- head, STOUPS.
of drill-spindles arranged on the sides thereof,
means for driving the drills of each group of

l' ?J .
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ally stOpped after each operation and means

for actuating said stop-levers.
17. Ina multlple drilling-machine, the com-

bination of a multisided turret-head, groups

for indexing the turret-head, means for actu-
ating each group of drill-spindles after each
operation of indexing the turret-head, a feed
table or platen, mechanism for indexing said

of drill-spindles mounted thereon, mechanism

Q0

feed table or platen, cams through which the

indexing mechanisms of the turret-head and
platen are actuated, a worm -shaft through
which the cam-shaft 1s driven, a speed combi-
nation through which varying speeds may be

transmitted to the cam -shaft through said
worm-shaft, a timing-wheel, mechanisms in-

terposed between the speed combination and

said timing -wheel and through which the
speeds transmitted to the worm-shaft may be

varied as desired, mechanism interposed be-
tween the main shaft and said timing-wheel
through which the power is cut off from the
machine at each complete operation thereof.
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18, Inamultiple drilling-machine, thecom-

‘bination of a multisided turret-head, groups

of drill-spindles mounted on the sides thereof,
mechanism for indexing the turret-head, means
for actuating each group of drill-spindles after
each operation of indexing the turret-head, a
feed table or platen, mechanism for indexing

TIO

said feed table or platen, cams through which

theindexing mechanismsof the turret-headand
the platen are actuated, a worm-shaft through
which the cam-shatt is driven, a speed combi-

mechanism interposed between the speed.-com-
bination and said timing-wheel through which

115

nation through which varying speeds may be
transmitted to the cam-shaft, a timing-wheel,

120

the speeds transmitted to the worm-shaft may
be varied as desired, mechanism interposed

between the main power-shaft and said timing-

wheel through which power is cut off from the-

machine at each complete operation thereof,

and means for manually cutting off the power

from the machine.

19. In a multiple drilling-machine, a feed-
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table or platen, means for indexing said platen,
means for locking such platen after each op-

eration of indexing the same, and automatic

means for elevating said feed-table.

20. In a multiple drilling-machine, a feed

table or platen, mechanism for automatically
indexing said feed table or platen at uniform
or varying distances, means for locking said
feed table or platen in each indexed position,
and automatic means for elevating said feed-
table after each indexing operation.

21. In a multiple drilling-machine, a feed
table or platen, gearing adapted to impart in-
dexing movements to said platen, means

adapted to lock said platen in each indexed.

position, and means for elevating said platen
after each indexing operation.
99. In a multiple drilling-machine, a feed

table or platen, gearing adapted to impart in- |
dexing movements to said platen, a series of |

753,905

'adjustable cams thfough which uniform or

varying movements may be imparted to said
gearing, a shot-bolt for locking said platen in
each indexed position, and means for elevating
said platen after each operation of indexing.

93. Inamultiple drilling-machine, a platen,

oearing for imparting indexing movements to

said platen, a series of adjustable cams through

which uniform or varying movements may be
imparted to said gearing, a shot-bolt for lock-
ing said platen in each indexed position, and
a system of levers through which said shot-
bolt is maintained in an interlocked position
with the platen during an operation.

In testimony whereof I affix my signature 1n
presence of two witnesses.

FREDERICK J. NUTTING.
Witnesses:
" R. J. McCarry,
JOHN J. SCHAEFFER.
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