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To all whom it may concern:

Be it known that I, CARL L. GROH‘\IANN, a
citizen of the United States residing in Hart- .
- ford, in the county of Hartfmd and State of-

Connectwut have mvented certain new and
useful Impr ovemeuts in Index-Heads for Mill-

ing-Machines, of which the following is a

specification,.

This invention 161&1368 to mdex heads for
milling- ma,chmeq, and it has for its main ob-.
ject the provision of an improved devi ice of

this type capable of adjustment to all posi-

tions in which it may be desired to set the
~work, whether thelatter be fed by hand or by
]_JOWGI operated feed mechanism,and in which

also the connection of the driven parts with
the feed mechanism can be mamtamed re-

gardlessof the adjustments of the index-head.
- More partwulmly, one of the main objects
of these improvementsis to furnish an index-
head having a movable member or head ver-

tically ad; ustable in a vertical plane toand at

both sides of a vertical position and through-

out the major portion of a circle, so as to per-

mit the work-holder carried on said head to
be shifted to any desired angular position be-
tween two horizontal pomtlons of such work-
holder at opposite ends of the index-head.:
This result is accomplished by providing an

index-head in which the movable membel or
head proper is adjustable about an axis pass-

ing substantially through its center, which
axIis may also intersect the axis of I‘Otdtl(}ll of
the work-holder carried on said head, the con-
struction being preferably such that the work-

holder may be sWwun o withsuch movable head

until the work-holder strikes the feed-table
‘at one end or the other of the index- head,
this. movement being in the constructlon-

1llustrated in the dmwm s of thisapplication
throughout an arc of about three hundred
degrees. With such a range of adjustment
s thls 1t will be apparent tha,t the work-holder

can be adjusted not only from a horizontal

to a vertical position at one end of the index-

swung around end for end from one homzon-
tal pomtlon to another.

For the purpose of maintaining the connec-
tion with the index-head at any deslred point
along the feed-table I make use of a driving
connectmn between the mdex-head and the

‘may be turned.

| fee:'ding.means'or feed-_—screw by which the
transverse movement of the feed-table is usu-

ally obtained in a milling-machine. The con-

nection between said. feed mechanism  and
the index-head is obtained in the presem case .
by a rotary member, such as a shaft, mov-
able or slidable 1011ﬂ1tud1na11y 1ela,twely to
}anothe:r rotary member by which it is oper-

ated. By means of this connection of the in-
dex-head with the feeding means the former

may be adjusted at will alonfr the feed -table,

this construction, in conneetlon with that
]11813 described for adjusting the work-holder

in a vertical plane, constltutmn' & means for
obtaining a universal adjustment of the work-
holder t-owmd and from the milling-tool at
both sides of the axis of rotation of the latter

and to any desu*ed ann*le relatively to such

| cutter

Anothe1 1mp01tant feature of the inven-
tion is the provision of a work- holder-—mper&t—-

ing 1ndexmﬂ*—-spmdle having a different axis
of movement from that of the adjustable

head of the index-head and connected with
the work-holder and with suitable feeding
means in such a manner as to be atall tlmes
in operative connection therewith regardless
of the position to which the movable head
This indexing-spindle will
usually be suppmted on the movable head
and will turn therewith about the axis of the
movable head, the axis of the indexing-spin-
dle being prefel ably in parallelism with that

of said movable head. An Importa,nt feature

55
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70
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of this part of my present invention is the

employment of an indexing- splndle and a

work-holder operatively connected in such a

manner that one member of the operating
connections may be shifted to disconneect

9o

these parts and permit the work-holder tobe - -

turned fleely 111dependent1y of the indexing-
In the construetion illustrated the-

spindle.
indexing - spindle itself constitutes such a
shlftable member, the spindle being mounted

1in bearingsin sueh amanner as to be movable
lon ﬂ*ltudma,lly therein to mthdmw the usual

power-transmitting gear or worm from the

| gear, usually a worm-gear, with which it co-

0pelates
"Other features of the 111%1:113101:1 WhlGh will

95
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be referred to more particularly helem re-

| late to the pos1t10111nﬂ' and ad}j ustment Df the
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of the same, partly in elevation.
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work-holding arbor by means of a drawing-
in spindle held against longitudinal move-
ment and rotatable by a hand-wheel or simi-
lar member through suitable intermediate
connections, and they also relate to certaln
other mechanisms and devices, which will
be hereinafter fully described.

In the drawings acecompanying and forming

part of this specification, Figure 1 18 a per-

spective view of an index-head constructed
in accordance with my present improve-
ments and operatively connected with the
feed-serew carried by the feed-table of a mill-
ing-machine. (Notshown.) Iig.2isan en-
larged sectional front elevation of the same,
the section being taken in line 2 2, KFig. 3.
Fig. 3 is a vertical central transverse section
Fig. 41s a,
central horizontal section of the same, partly
in plan; and Fig. 5isa detail illustrating the
manner in which the sleeve or bushing for
the indexing-spindle is elamped 1n place.
9imilar characters designate like parts in

‘all the figures of the drawings.
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It will be understood, of course, that my
present improvements are especially adapted
and intended for use in connection with a
milling-machine, and particularly with one
of the ‘‘universal” type; but only so much

of such a milling-machine as 1s necessary

for the purpose of illustrating the manner in
which the work-holder of an index-head 1s
connected with and operated by the feeding
means is illustrated herein. | '

The index-head, which is designated in a
general way by I, may be mounted in the
usual manner upon a feed-table, such as that
shown at T, but which may be of any suit-
able type. The manner in which this feed-
table is carried and operated by the coacting
mechanism of the milling-machine is well un-
derstood and will not be deseribed in detail
herein.

The usual feed-screw for imparting trans-
verse movement to the feed-table T is indi-
cated herein at 2 (see Kig. 3) and carries
thereon a gear 3, by means of which the ro-
tary movement of the feed-screw may be
transmitted to the work-holder on the in-
dex-head. Anysuitableintermediatedriving
mechanism may be employed for this pur-
pose; but in the present case the pinion 4
meshes with the teeth of one of a pair of
gears 5 and 6, the latter of which drives in
turn another gear 7 supported by a bracket
8 on the table T, which bracket has a long
journal for a shaft or spindle, such as 9,
passing through the gear 7 and on which
shaft said gear is splined. This driving-spin-
dle may be connected in any suitable manner
with a rotary member of the index-head—as,
for instance, by means of a key-and-slot con-
nection with the enlarged portion 10" of a
shortshaft10, journaled in a bearing 12 in the
lower side of a casing C, secured to the fixed
body portion of the index-head. Thiscasing
may be made in two parts, which are 1ndi-

cated herein by 13 and 13’ and are suitably
bolted together.
the manner just deseribed, a bearing for the
shaft 10, and in a similar manner the other
member 13’ of the casing forms at 14 a bear-
ing for another short shaft or spindle 15,
preferably disposed in parallelism with the

shaft 10 and having its axis of rotation in-

The part 13 forms at 12,in

70

75

tersecting the axis of movement of the mov-

able member or head of the index-head.

The two shafts 10 and 15 carry, respec-

tively, gears 16 and 17, which are completely
inclosed by the casing C and by means of
which the movement of the feed-screw 2 may
be transmitted to said shaft 15, which has
thereon a gear or pinion, such as the bevel-
pinion 18, which in the present instance
meshes with a corresponding bevel-gear 19,
journaled on a stud 20, carried by the mov-

able head of the index-head, the longitudinal

axis of this stud being coincident with the
axis of movement of said movable head.
- The bevel-gear 19 has a rather long hub, on

“which may be mounted a spur-gear, such as

21, this spur-gear being secured to said hub
for movement in unison with the gear 19, and
the movement of this spur-gear is transmit-
ted to another spur-gear, such as that shown
at 22, which last-mentioned gear may be se-
cured toor formedintegral with a longdivided
huborsleeve 23,thedivided ends of whichmay
be controlled by the usual clamping-screw
24. 'The gear 22 is in this instance mounted
for rotation on or in unison with, as the case
may be, a long sleeve or bushing, such as 25,
in which bushing the indexing-spindle of the
index-head is intended to be supported for
rotation. This indexing - spindle, which 1s
designated in a general way by 7, 1s of sev-
eral diameters, none of which, however, is
oreater than the internal diameter of the
journal-opening in the bushing, except the

stop-shoulder, such as 26, which is shown

herein for limiting the inward movement of
said spindle. At its inner end the spindle ¢
has tworeduced portions,such as27 and 23,the
former of which forms the journal-surface for
a power-transmitting member—such, for in-
stance,asa worm 29—while the latteris screw-
threaded at 28’ to receive a stop-nut, such as
30, for positioning said worm. At the extreme
end thereof the indexing-spindle 1s not sup-
ported, but abuts against some suitable mem-
ber of the index-head, by means of which said
spindle may be positively located in position.

Near the outer end thereof the spindle 2 car-

ries a thimble 30’, in which the spindle is
motuinted and on which is supported the usual
indexing - disk, (designated herein by d.)

This indexing-disk has in this instance a hub

31 of the same diameter as the external diam-
eter of the outer end of the divided sleeve 25,
and the divided sleeve and the disk are in-
tended to be connected normally by means of

8o
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the clamping member 24, so as to move in

unison. It will be obvious now that any
movement communicated to the spur-gear 22
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will of course be transmitted to the indexing- |

disk as long as those two members are held

together; but both of these parts are so con-

10.
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~of the feed-table, in which the driving-gears | to Figs. 5 and 4, suitable pins, such as 65;-1334- |

its handle 39" in position.

kind illustrated at 45 in the drawings.
three members of the movable portion or head
of the index-head are intended to be con-
nected so as to form substantially a unitary

nected that they may rotate freely on the in-

dexing-spindle ¢ without rotating the latter

~unless some other means is provided for con-

necting all of these parts. This connection

- may be effected substantially in the usual

manner by means of a suitable stop-pin, such
as the spring-pressed pin 32, carried by a

crank 34, secured to the indexing-spindle,
- this stop-pin 32 being adapted to engage, as.
-18 usual, in openings, such as 35, in the in--

dexing-disk d. The crank 34 may be a slot-
ted one, the side walls of which engage the

corresponding slabbed sides, such as 36, of

the outer end of said spindle, the extreme

outer end of thespindle beingscrew-threaded,

In this instance at 39, and having thereon a
clamp-nut 38 for securing the erank 34 and

if the pin 32 is entered into any one of the

openings 35 both the indexing-spindle and

the spur-gear 22 will rotate in unison and the

rotation of the worm 29 will be transmitted

to the work-spindle controlled thereby.
The index-head embodies as its essential

features some suitable support—such, for in-

stance, as the substantially U-shaped slide
40, having a pair of parallel uprights 41 and
42,withlargealined journal-openings therein.

The uprights 41 and 42 are intended in this
instance to receive the outer two of three

members, which in the preferred form of the
invention constitute the principal parts of
the movable member or head proper of the
index-head. Theseouter members are desig-
nated herein by 43 and 44, respectively, and
are in the nature of a pair of complementary
heads or caps, each having a body portion of

~one diameter, forming a journal-surface, and.
a flange of larger diameter, forming a stop-

wall, while the third member is preferably
an intermediate or block substantially of the
The

structure, they being joined in this instance
by means of suitable belts, such as 46 46.
It will be obvious that the members of the

movable head engage opposite sides of the
support or slide and that any looseness of the

parts may be taken up readily, as by means

of the adjusting-nuts 47. The two heads 43
and 44 enter the journal-openings in the up-
rights 41 and 42 from the outer sides of said
uprights, while the block 45 is positioned by

inserting it directly between the uprights of
the support, this block being of a width suf-
ficient to completely fill the space between
the two uprights 41 and 42, but having re-
duced portions, as shown at 50 and 51, to per-
mit adjustment of the several parts of the
movable head relatively to each other, The
block 45 also has a large opening transversely

Obviously now:

while at its outer side this

5 and 4. :

for operating the work-holder are adapted to
move, as will be evident by reéferring to Figs.
. | | o - 70
1The work-holder may be of any suitable

construction; but in this case it embodies as

1ts main member a tubular spindle, such as

that shown at 55, which is journaled in a

preferably tapered bore in the block 45, this
bore intersecting the opening 52, just men-
tioned. Thisspindle may beexternally screw-
threaded at its forward end to receive a face-

75

plate and at its rear end_for the purpose of

permitting the spindle to be positioned longi-

‘tudinally, as by means of a stop-nut 56. This

spindle is also designed to receive within its

tubular bore the usual arbor, such as 57, on

which the work may be mounted, and a draw-

ing-in spindle, such as 58, having internal
screw-threads codperating with the threaded

inner end of the arbor 57 to wedge the latter

firmly in place. At its rear end this draw-

3o

ing-in spindle may have a stop-flange, such

as 58’, against which the rear end of the spin-
dle 55 may abut atthe inner side of said flange,

. lange may engage
one face of a bevel gear-wheel, such as 59,
which may be secured to the drawing-in spin-
dlein any suitable manner. In the construc-

tion illustrated this bevel-gear has a coun-
tersunk 1nner face,in which countersink the
flange 58’ is seated. This gear-wheel is pre-
vented from moving longitudinally of the

spindle in one direction by the connections
Just described, and in the other direction its

Q0O

95 -

100

movement may be limited by a suitable stop

or stops, such as that shown at 60, engaging

an outer stop-wall 58" of the gear-wheel.

For the purpose of rotating the gear-wheell
58 to wedge the arbor 57 in place and to un-

screw it and eject it from the spindle 55 1
have illustrated herein (see particularly Fig.
4) a rotary adjusting member carried by the

movable head of the index-head and: con-

105

IIO

nected with the gear-wheel 58 in such a man-

ner as to rotate the latter. This adjusting

member comprises in the construction illus-

trated a short shaft 61, carrying a hand-wheel

62 and journaled in a suitable opening in the

member or cap 43 of the movable head, this

shaft 61 having at its inner end a bevel-pin-
1on 63, adapted to mesh with the teeth of the
bevel-gear 58.. The opening 64’ in the mem-

ber 43 will preferably be of such length as to
permit the bevel-pinion to be shifted into and
out of mesh with said gear 58 by the longitu-
dinal movement of the shaft 61. The move-

ment of the worm 29 on the indexing-spindle |

v may be transmitted directly to the spindle
50, and 1n this case the latter has secured

thereto a worm-gear of large size, and for the

purpose of preventing backlash this worm-

115

120

25

gear will preferably be made in two sections,

such as those indicated herein at 64 and 64’,

these sections being adjustable relatively to
each olher in a manner which is well under-

stood and which will be obvious by referring

130
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of the index-head.
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ing passed therethrough to hold the parts to- |

ogether. | |
Suitable clamping devices will of course be

employed for securing the several main parts

of the index-head in their adjusted positions.

The index-head is mounted in the usual man-

ner on the feed-table, the latter having in the
upper side thereof a longitudinal T-slot, such

as 66,whiletheindex-head has T-bolts,suchas

67, projecting into said slots. DMoreover, the
index-heads may have detachable keys or
blocks, such as 68, secured thereto, as by
means of screws-69, these blocks being of a
width sufficient to prevent lateral movement
The index-head will be
clamped to the feed-table when adjusted,
suitable clamping means, such as thoseshown
at 70 and 71, being employed for this purpose.

For the purpose of holding. the sleeve or
bushing 25 in the cap or member 44 of the
index-head I may employ a clamping device,

~such as that shown in detail in FKig. 5, in

25

30

35
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50

55
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which a clamping-screw 72, having a cam-
face, operates upon a follower-bolt or shoe 73,
engaging the sleeve. T'he main driving-spin-
dle 55 may be held in place in a substantially
similar manner by means of a clamp-screw,
such as 74, operating upon a similar follower
or shoe. (Notshown.) For the purpose of
clamping the movable portion of the head to
the support therefor it is only necessary to
tichten the adjusting-nuts 47 to the proper
extent, no additional clamping devices being
necessary for holding the block 45 and the
caps 43 and 44 in their adjusted position.

For the purpose of preventing turning of
the indexing-spindle and the index-disk rela-
tively to the bushing in which said spindleis
supported I may employ in connection with
the stop-pin 32 a second spring-pressed stop-
pin of the usual construction, such as that
shown at 75, for holding the index-disk at a
second point. In this instance the stop-pin
75 is mounted in a longitudinal borein the
stud 20 and has its longitudinal axis coinci-
dent with the axis of movement of the mov-
able head of the index-head. 'This spring-
pressed stop-pin should be so constructed that
it can be set back and held out of engage-
ment with the index-disk when 1t is desired
to turn the latter by means of the power-op-
erated feed mechanisim.

Asit is frequently found desirable to dis-
connect the work-holder from the feed mech-

anism by means of which it is rotated usu-

ally, the indexing-spindle, as hereinbefore

described, is so organized with respect to the

other parts that when the clamp-screws 24
and 72 are loosened the indexing-spindle, the
bushing therefor, and the other parts carried
thereby may be shifted longitudinally to with-

draw the worm 29 from engagement with the |

teeth of the worm-gear 64 64', and in connec-
tion with the work-holder I have provided
indicating means for enabling the operator
to adjust such work-holder to any desired

~angular position without the employment of

firmly locked to its support.

the feed connections to the spindle 55. In
this instance this indicating device, which
may be of any suitable construction, em-
bodies an indexing-ring 76, having a circuit

70

of openings 76’ therein, into any one of which

may be projected a stop-pin, such as 77, (see
Figs. 1 and 2,) carried by the block 45 and

having an operating arm or handle 77, by
‘means of which the pin 77 may be forced out
This stop-pin will normally

of the ring 76.
be spring-advanced, so as to prevent the

“spindle 55 of the work-holder from rotating

freely, and when the pin is withdrawn from
one of the openings in the ring 76 it will be
locked in place in some suitable manner—
as, for example, by pulling out the handle
77" and hooking the latter over a stop mem-
ber 78 of the block 45. (See Fig. 1.)

The operation of an index-head construct-
ed in accordance with this invention, as1llus-
trated in the present application, is as fol-
lows: The index-head is first shifted to any
desired position along the feed-table 1" and
then clamped in place by means of the clamp-
ing devices 70 and 71, the shaft 9 sliding In
the gear 7 and maintaining its driving con-
nection therewith. - The nuts 47 are then
loosened and the movable head swung to
the desired angular position, whereupon said
nuts are tightened to hold said movable head
The clamping
member or secrew 24 is then turned to bind the
divided sleeve 23 firmly against the hub 31 of
the index-disk d. If it isdesired to turn the
spindle by power from the feed mechanism,
the stop-pin 75 should be set back out of en-
ocagement with the disk d, the clamping de-
vice 74 being of course loosened at this time
to permit rotation of the work-holder and
the clamping device 72 tightened to hold the
sleeve 25 in place. -

If it is desired to turn the work through
successive arcs controlled by the setting of
the pin 32 into the proper openings in the
index-disk d and to prevent rotation. of the
work-holder while the feed-table is advancing
under the arbor containing the cutter, (not
shown,) the clamping -screw 24 should be
loosened and the stop-pin 75 set in one of the
openings in said disk, whereupon the divided
sleeve 23 will of course rotate loosely on the
sleeve 25 and on the hub 51.

The setting of the work to sucecessive posi-
tions will be effected in the usual manner by
withdrawing the pin 32 from one of the open-
ings in the disk and resetting it. When the
index-head is set in this way, the spindle 55
may of course be secured in place by a clamp-
ing device 74. -

The manner in which the work-holder may

‘be turned when the worm-gear thereot is re-

leased from the worm on the indexing-spindle

has been clearly pointed out, and an additional

desecription is considered unnecessary.
Having described my invention, 1 claim—
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1. In a milling-machine, the combination,

| with a feed-table and with feeding means for
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actuating the same, of an index-head adjust-
able longitudinally of said feed-table and hav-

Ing a rotary work-holder, and driving means

for maintaining an operative connection be-

tween said rotary work-holder and the feed-

ing means in all adjusted positions of the
work-holder. |

2. In a milling-machine, the combination,
with a feed-table and with feeding means for

actuating the same, of an index-head adjust-.

~able longitudinally of said feed-table and

13

having a rotary work-holder adjustable in a

vertical plane, and driving means for main-

-taining an operative connection between said

rotary work-holder and the feeding means in

all adjusted positions of the work-holder.

20

o. In a milling-machine, the combination,
with a feed-table and with feeding means for
actuating the same, of an index-head adjust-

able longitudinally of said feed -table and

having a rotary work-holder; and a driving-
shaft slidable relatively to the feeding means

- and operatively connected therewith and with

25
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the work-holder. |
4. In anindex-head, the combination; with
a support, of a head mounted to turn thereon

& rotary work-holder carried by said support; |

an indexing-spindle; and driving means for
connecting said work-holder and. indexing-
spindle and embodying a member shiftable
for disconnecting said work-holder and the
spindle. - o |
~ 9. In anindex-head, the combination, with
a support, of a head mounted to turn thereon;
a rotary work-holder carried by said head and

~ having a driving-gear; and an Indexing-spin-
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dle having a gear codperative with that of the
work-holder and shiftable to disconnect said
oears. |

a support, of a head mounted to turn thereon;
arotary work-holder carried by said head and

having a driving-gear rotatable about an axis |

Intersecting that of said head; and an index-

ing-spindle carried by said head and having a,

gear cooperative with that of the work-holder
and shiftable to disconnect said gears.

7. In an index-head, the combination, with

a support, of a head mounted to turn thereon;
arotary work-holder carried by said head and
having a gear rotatable about an axis inter-
secting that of the head; and an indexing-

spindle carried by, and having its axis of ro-

tation in parallelism with that of, said head,

and carrying a gear codperative with that of |

the work-holder and shiftable to disconnect
sald gears.
3.- In an index-head, the combination, with

6. In an index-head, the combination, with

' a support, of a head mounted to turn thereon;

a rotary work-holder carried by said head and
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having a worm-gear; and an indexing-spindle |

having a worm adapted to codperate with the

worm-gear and of a diameter not greater than

that of the spindle, said spindle being shift-

able longitudinally in its bearings to discon-
nect said worm and worm-gear.

9. In a milling-machine, the combination,
with a feed-table and with feeding means for
actuating the same, of an index-head carried
by said feed-table and having a support; a
head mounted to turn on said support; a ro-

70

tary work-holder; anindexing-spindle havin g

adifferent axis of movement from that of said _
| head; and driving connections joining the

feeding means, the indexing-spindle, and the
work-holder. e |
- 10. In a milling-machine, the combination,
with a feed-table and with feeding means for
actuating the same, of an index-head carried
by said feed-table and having a support; a
head mounted to turn on said support; a ro-
tary work-holder; an indexing-spindle car-

ried by said head and having a different axis

ot movement from that of said head; connect-
ing means between the work-holder and the
Indexing-spindle; and a rotary power-trans-
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mitting member connected with the feeding

means and with theindexing-spindleand hav-
ing its axis of rotation coincident with the

axis of said head. - |
11. Inanindex-head, the combination,with
a plurality of supportshaving alined bearings

inner sides of said supports, and two outer

of said supports and adjustably connected
with said inner member. -

a support, of a head mounted to turn there-
on; a tubular driving-spindle carried by said

12. Inanindex-head, the combination,with

g0

therein, of a head carried by said supports
and -mounted to turn about an axis passing
substantially throughits center, and compris- 95
Ing a central member in engagement with the

members in engagement with the outer sides _

I10G.

head; an arbor carried in said spindle; a -

drawing-in spindle having screw-threads en-
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gaging corresponding screw - threads of the -

dle; means for preventing movement of said
gear longitudinally of said spindle; and a I0-
tary adjusting member carried by the afore-

-arbor; a gear secured to said drawing-in spin-
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sald head and having a gear in mesh with that

on the drawing-in spindle. o
CARL L. GROHMANN.

- Witnesses:
| RicHD. F. Dow,
- HENRY BISSELL.
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