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| To all whom it nwyy concern:

IO

- Beitknownthat we, CHARLES (/ TYLERand.
CArL L. GROH‘\IANN citizens of the United.
States, residing at Har tford, in the county of
Hartford and State of Conneetmut have in- |-
 vented certain newand useful Improvementst

-1n Milling-Machines, of ‘which the followmﬂ'

18 a spemﬁcatwn

1This Iinvention relates to 1mprovements in;
miliing-machines, and especially to universal
millin n*-machmes and it has for its main ob-.
Ject the provision of an improved machine

~of this class in which the movements of the

13

- of attaining this end we employ, in connec-
tion with the usual reversing arm or lever,
20

traveling feed-table or carriage on which the

work is mounted can be contr olled more-per-

fectly than those in mechanisms of this kind

as heretofore constructed. For the pur pose

by means of which the starting, the stopping,
and thereversal of the movem ent of the mam
feed-screw are controlled, automatic locking

. means, preferably in the form of a spring-

35

pressed locking arm or lever, so constracted
as to engage the reversing arm or lever when
the la,ttel 18 shifted fmm an idle to a work-

ing position and hold such reversing-lever in

‘its working position in such a.manner that
it will be 1mposglble to return the reversing-

30

lever to its idle position without first Opemt-—

ing the locking-lever to release it from en-

"As some
mutable reversing mechanism for permitting

ppo-

ﬂ*awement mth the other lever.

the rotation of the main. feed-serew in o
site directions is embodled in all milling-ma-

chines of this type as now made, the revers-

- ing-lever will of course be shlftable from an

| 40

45

50

idle position to two working positions, one of

such working positions bemﬂ* usually at each

side of the central idle posmon of the revers-

Ingarmorlever,and hence the locking means-
“which we employ in order to be effective to
“control the reversing-lever under all circume-

stances should be of such construction as to
engage the reversing-lever when the latter is

“either in 1ts right or 1eft hand working posi-

tion.

dependent upon 1135 1610&5@ b} the lockmw

: Ver
-1ngs for controlling this movement of the re-

In order that the return movement of the-
stopping or reversing lever may be absolutely

larm or level this 100L1nrr-leve1 prefelably

constitutes an actuating membe1 or lever for

operating the reversin ﬂ'-lever to shift the lat-
ter back to its idle posmon when it is desired
to stop the traveling movement of the main
feed-screw, it being understood, of course,
| that this actuatmg lever should operate as -

| such whether the stopping or reversinglever
is returned from a single working position or
from either one of two workmn' poswmns to

the idle pomtmn

55

60

. As it is customary in mlllmn*-ma,chme% as

now constructed to stop the movement of the

feed-screw automatically, we prefer that the

devices thus described be operative for re-

turning the reversing-lever automatmally to

| 1ts 1dle position when the feed-table shall

have traveled a predetermined distance, the -

‘| extentof which movement maybedetermined
by a stop carried at a suitable point thereon.

This stop is intended in the construction

shown herein to actuate the 1001{1nw-1ever or

actuating-lever which controls the main or

70

reversing lever and to shift such actuating

or lockmﬂ* lever to return the reversin mlevel
to its 1dle position at the proper tnne
viously, therefore, the actuating member by
which the rever suw-level 1S sh1fted back to

‘an-idle position Wlll preferably be carried in-
dependently of and have a movement rela-

tively to the movement of the reversing-le-
In the construction shown in the draw-

Ob-

75

8o

ver sing-lever the aetuatmﬂ' memberis shifted

tmnwersely of and out of the path of move-

‘ment of the stop on the feed-table, the range
of movement of the actuating membel bemﬂ

such that when the reversin ﬂ'—-level is shifted
back to its idle posmon suc,h actuating mem-

ber 1s clear of the stop on the feed- table and

out of the path of movement of such stop, so
that the feed-screw may be turned by hand

and such stop fed by or past this shiftable
actuating member or stop Whlch eontrols the

- 95

reversing-lever,

QOther featur'eq of the 1nvent1011 relate to
the manner in which the main feed-screw is
driven through connections on the cr oss-feed
slide and the swivel to the fastening means
| for securing t he swwel 10 the slide, to the in- 100

90
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“indicated herein by 6.
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ing-lever for the reversing-lever,
table or traveling carriage being removed.

‘with the feed-table in place.

P -'- - 612,466

dicating or micrometer dials for indicating
the extent of movement of the adjusting feed
members, to the manner in which the step-
cones are secured tothe maindriving-spindle,
and to other details of construction, all ot

‘which will be described fully hereinafter.

Inthe drawingsaccompanying and forming

part of this specification, Figure 1 is a side
elevation, partly in section, of a milling-ma-

chine embodying this invention. FKig. 2 is
an enlarged detail plan of a portion of the
machine, illustrating theswivel,the cross-feed
slide, the reversing mechanism, and the lock-
the feed-
Kig. 8 i1s a transverse section of the same
Fig. 4 18 a sec-
tional detail illustrating the spring-pressed
detent for holding the reversing-lever in its
central oridle position. Fig. disan enlarged
vertical sectional detail illustrating the con-

struection of the main driving mechanism, in-

cluding the step-cones, the driving-spindle,
the drawing-in spindle, the arbor, and the
connections between the step-cones and the
main driving-spindle. FEigs. 6 to 9, inclusive,
are details iliustrating different positions of
the reversing-lever and the locking-lever
therefor. Figs. 10 to 14, inclusive, are de-
tails of the operating connections between

the swivel and feed-table.

Similar characters designate like parts in
gures of the drawings.
As to many of the features thereof the ma-

chine shown in the drawings of this applica-

tion and described in this specification is
similar to milling-machines as at present con-
structed. The several operative parts are
mounted, substantially in the usual manner,

upon a main frame or column (designated in

a general way by F) rising from a base 2.
At the upper end thereof this frame is open
and has a pair of side frames 3 and 3', con-
nected at their upper ends by a long bearing

4, in which may be secured a swinging arm

5 having at the outer end thereof a bea,lmn'
p031t10ne(1 and adapted to receive and sup-
port the free end of the main arbor, which is
- The main driving-
spindle is shown at 7 and is journaled at its
opposite ends in suitable bushed bearings in
the side frames or uprights 3 and 3'. At the
front end thereof this main driving-spindle
is tapered, as shown at7’, and hence the bush-
ing 8' is correspondingly tapered internally,
while at the rear end thereof said spindle has
splined thereon a tapered sleeve 9, journaled
in a correspondingly-tapered bushing 8. The
spindle 7 is screw-threaded near its rear end
to receive an adjusting-nut 10, by means of
which wear on the parts may be taken up
from time to time. (See Fig. 5.)

For the purpose of excluding dust from the
two bearings of the main spindle we have
shown at 12 and 12" collars encireling the
- bushings and the adjacent portions of the
Spmdle and its adjusting-collar.

Atits front

' end the spindle 7 is also screw-threaded, as
shown at 7", to receive a face-plate or similar

part and a milled collar-nut or cap, such as
13, will ordinarily cover such threaded end.

In connection with the driving-spindle 7 we
may employ a drawing-in spindle, such as 14,
which will prefembly be tubular and have
internal threads at its forward end, so that
it may engage the correspondingly- threaded
end of the main arbor or other part, such as

6, which is to be rotated by the spindle 7.

This main arbor will preferably be tapered
and will enter a tapered opening at the for-
ward end of the spindle 7, the arbor and the
spindle being suitably keved together, as
shown, for exa,mple in Fig. 5. At the other
end thereof the drawing-in spindle 14 has
keyed thereto a hand-wheel, such as 15, while
the driving-spindle 7 carries a driving pulley

16 for transmitting the movement of the main
spindle tothe seve ral working parts below the

same.
In TFig. 5 we have illustrated an 1mproved

construction for connecting the step-cones

(designated in a general way by C) to the
driving-spindle 7. The essential feature of
this connection is a duplex fastening device,
the main member of which is in the form of
a, tubular screw 18, screwed to one of the ro-
tary members, preferably to the step-cone,
and adjustable therein, while the other mem-
ber of the fastening device is carried by the
main member or serew 18 and may be in the

form of a serew-bolt 19, journaled in the screw.

18 and threaded into a spline 20, carried 1in
a key-seat 21 of greater depth than the spline.

Two of these fastening devices are illustrated
herein, and it will be seen that the outer
screws 18 may be adjusted to lock the spline,

in any desired position in its seat, while the

screw-bolts 19 will hold the spline firmly in

place when itisadjusted properly. By means
of these fastening devices the spline will be
so held as to prevent cmmpin*ﬂ, and the re-
tention of the spline in its pmpm pos1t10t1
will be assured.

The connections between the main ari l‘VlI] 0-
spindle and the feed-table on which the work
is carried are clearly shown in Fig. 1. From
the driving-pulley 16 a belt 25 passes 1n this
case to one of a pair of step-conesc on a shaft
26, carrying a second set of cones ¢', any one

of which may drive a belt 27, which passes

around one of another set of cones ¢ on a
driving-shaft 28, passing through the frame
of the machine to the front thereof and jour-
naled therein near the base 2. At the for-
ward end thereof the shaft 28 carries a bevel-
pinion 29, which meshes with a bevel-gear 30,

7C

75
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splined on a vertical shaft 31, so as to slide

freely thereon. This shaft 3118 journaled at
its lower end in a housing 52, connecting the
main frame X and a hollow post 33, rising

from the base 2, and at its upper end in a

suitable bearing on the vertically-adjustable
carrier or knee of the machine, which carrier

- or knee is designated in a general way by K.

130
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At its upper end.‘t-hesheft 31 carries a bevel-
pinion 34,which is held against vertical move-

ment 1e1a,t1vely to the ]{nee by suitable stop-
shoulders, said pinion meshing with a spur-

gear 35, secured to a houmntel shafti 56,
meunted in bearings on the knee K. One of ]

the bearings for thls shaft is carried by the

usual cross-feed slide, which is designated

herein in a general way by s, and is mounted

in the usual manner on the knee, so as to
travel thereon in a line parallel with the lon-

~ gitudinal axis of the horizontal shaft 36. The

__ g

20 -

25

- shaft.

| moveble bearing for said shaft isin the pres-

ent case for med in a block or hanger 37, de-

pending from the cross-feed slide, and in thls :

bemm@ a bevel-gear 38, having a long hub,
18 jour neled as shown in Kig. 3, so as to travel
with the ﬁloss-feed slide, whlle rotatable 111
said hanger.

shaft db and hence the latter has extending

ther ealonﬂ a key-seat 36', so as to assure. the
rotation of the shaft 36 regardless of the

movement of said bevel-pinion along said
The forward end of the horlzentel
shaft 36 is journaled in a bracket or hanger

40, depending from the forward end of the

- knee, and at the lower end of this bracket

-
- 18 journaled, the rear end of said feed mem-

35

the ferward end of a rotary feed member 41

ber or shaft being mounted in any suitable
bearing on the body portion of the knee.
1ts rear end the shaft 41 carries a bevel-pin-
ion 42, which meshes with a bevel-gear 43 on
the uppe1 end of the usunal e]evetmw feed-

- screw 44, the lower end of which passes

.40

through a threaded nut 45, fixed in the up-
per end of the tubular post 33.. It will be

obvious that by means of a crank applied to

the forward squared end 41' of the shaft 41
~ the elevating-serew may be turned and the

50

knee raised or lowered to adjust it to any de-
siredl_height, this knee of course sliding in
the usual manner on a way 46 on the f01-—
ward side of the main frame or column F.
~ In connection with the parts just debembed
we have also shown the usual gage-rod 47,

passing through a bore 48 in a bracket 48 |

projecting latemlly from the post 33, thls
gage-rod having the usual adjustable st0ps

| 40 and 4Y'.

55

6o
tersects the Ionn'mudmal axis of the horizon-
ThlS vertical bearing is adapt-

tal shaft 36.

- As before stated, the cr 0SS- feed slide is slid-

able in the usual mannel on the knee K, and
for the purpose of locking said slide w1th pre-

“c¢lsion we have shown herem at 50 the usual
cross-feed-slide adjusting-secrew, by means of

which a micrometric a,(l;]ustment may be ob-
tained. This slide also has a vertical jour-
nal-bearing 51, the vertical axis of which in-

ed to receive a vertical shaft 52, the extreme

- ends of which are reduced shﬂ'htly to form

stop-shoulders in alinement with the. ends of
the bearing 51, and on these reduced portions

are secur ed a pair of . bevel -gears, the lower |

It will be undelstoed of course, that the'

‘bevel gear or pinion 38 should slide on the | with while sliding freely therealong.

‘'of screws.

At

ot which 53 meshes Wlth the bevel- plmon 38
and is driven thereby, while the upper gear
54 is adapted to operate the. feed-—eelew car-
ried by the swivel.

The swwel which weem-

ploy in this ease is mounted Slestentlally n -
the usual manner for rotation on the cross-

feed slide and has its axis of rotation coinci- |
75

dent with the axis of the vertical. shaft 52.
ThlS swivel is designated in a general way by

s' and has a palr of beermn‘s 55 and 55, in

which the main feed-screw. eontrolhnﬂ' the
movements of the feed-table (indicated he1 ein -
‘at T) is supported for rotation.

The connec-
tion between this feed-screw and the table

may be obtained by passing the feed-screw

through a fixed lug 55" on the swivel.
| The feed-screw is designated herein by, 56
| and has a long groove or seat for a spline, by

means of Wthh a-cluteh member such as b7,

30

is secured to the feed-screw for rotatlon there- o

This

construction is 111ust1ated clea,lly in Figs. 2

and 3.

In Flﬂe 10 to 14c meluswe We ha,ve 111115- |
trated 1n detell the manner in which the con-

90

nection between the swivel and the feed-ta-

ble is effected. This feed-table has at one
‘end thereof a detachable bearing, (designated
| by b,) and this may be detaehably seeured

95

to the. main part of the feed-table by means

- This detachable bearing has a
journal - opening for the 1eeept1011 of the

smooth journal portion 56’ of the feed-screw, -

and it will be clear that by turning the ]mn-
dle % the feed-screw may be mthdrewn 1ead-

ily from said bearing.

The connection between the smooth end 56’
of the feed-screw and the other operating-han-

dle or ball-lever may be obtained in the man-
ner indicated in detail in Fig. 13, in which
the feed-screw has a supplementary portion

56", to which the part 56’ is keyed, the ball-

-lever h bemﬂ* secured to the extreme outer

end of the pa,lt 56",
screw with the feed- teble, at one end ther eof,
in the manner just described we provide a
work holderortable havinga very much wider
range of usefulness than dewees of thlS type
her etofele used. | |

It frequently happens Lheu 1t 18. desueble
to turn the feed-table to such an extent that

by the main upright or some -other part of the

portion of the feed-table and the handle A’

withdrawn from the feed-screw, Vvheleupon-
the feed-table may be swung to the position

shown in Fig. 11, and hence move substan-

By connecting the feed- _

I1QO0

10'5_

ITO

15

‘thelatter, if constructed in the ordinary man- |
ner, would strikeagainstand would bestopped 120
framework; but by providing the detachable -
| bearing b it will be: ewdent that the latter:

may be unscrewed from the end of the main

1_2'5-

tially if not qulte in a complete circle. . This

construction also permits of the withdrawal

of the feed- -sc¢rew from the detachable bear-

130

ing £ without removing the latter from: the = '

eble proper, as will be evident. -
The elnteh member 57 forms one. element-_'
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of a reversing driving mechanism by means |

of which the feed-screw may be rofated in
either direction from the bevel-gear 54. The
usual bevel-gears 58 and 58', in mesh with
the gear 54, are employed for the purpose ot
rotating this feed-screwin the one direction or

the 013]161 these bevel-gears being journaled

in the beal ings 55 and :)5’ and having longi-

tudinal bmes or journal-openings In ahne-.

ment with the corresponding bore 1n the

cluteh member 57, through which openmcf%

~the feed-screw passes.

grooved, as shown in Figs. 2 and 3, and 1in

this groove 1s seated a bifurea,ted collm*, the

two members 60 and 60’ of which are connect-

ed with the opposite ends of the forked por-

- tion of the usual reversing arm or lever,which

_30

35

- 4°

45

50

55

6o

is indicated herein at R, thiscollar being di-
vided in this manner in order to per mit the

parts towork freely while maintaining a tight.
The reversing-lever may be pwoted |

joint.
on the swivel in any 'suita,ble manner, it hav-
ing preferably opposite rounded bosses 61
projecting from the sides thereof and held
between parallel side walls 62, preferably
formed in a detachable block 62, secured to
the swivel. |

“For the purpose of clamping the swivel in
any desired adjusted position we prefer to
employ the devices shown 1n detaill in Figs. 2
and 3. In the construction shown therein the
swivel has a peripheral groove 05 near the

‘under side thereof, and the cross-feed slide
s has a circuit of vertical seats for the recep-

tion of studs 66, by means of which the swivel
may be clamped to the slide. Each of these
studs preferably has a mutilated head 66,
adapted to engage the lower wall of the pe-
ripheral groove 65, so as to draw the swivel
down toward the slide s. Each stud is also
bored horizontally in alinement with corre-
sponding bores in the slide for the purpose

of receiving a cam -bolt, (designated herein

by 67,) by means of which cam-bolt the stud
will be wedged in place to clamp the swivel
and the slide together. Iach of these cam-
bolts may be seemed against longitudinal
movement by suitable holding means, such
as a set-screw 63, working in a peripheml
oroove 67’ in the bolt.

It will be noticed by referring to Fig. 2 that
one of these cam-bolts 1s at the front of the
cross-feed slide and extends longitudinally
thereof, while the other two are in alinement
with each other and extend crosswise of said
axis of the slide, the three cam-boits prefer-
ably being so disposed as to locate the swivel
at three substantially equidistant points.

The lever R is a combined stopping and
reversing lever and in controlling one of the
movements of the feed-screw moves from an
idle to a working position, and vice versa, to
shift the clutch member 57 into p081t1011 to

~start the rotation of the feed-serew or to stop

the latter. As the feed-screw is intended to

~detail in Fig.
The eclutch member 57 is peripherally |
“head, emd 71 indicates a spring-pressed pin
. havmf‘r a V-shaped point adapted to take into
the correspondingly- -shaped nick in the pin

i:_.g - 61 2,466

should of course be shiftable from a central

‘idle position to a working position at either
side of sueh idle position in order that the

cluteh member may be thrown into engage-

‘ment with one or the other of the bevel-gears

58 and 58’ or disengaged from both of such

oears.

example, as a spImO'-pwssed detent. A de-
vice suitable for this purposeisillustratedin
, in which 70 designates a pin
having a substantmlly V- Shaped nick in its

70 when the reversing-lever is in its central
position. Thepin7l is preferably hollow and

‘normallyheld by a lightspring 72, this spring-
pressed pin or detent being mounted in this
case on a block 73, suitably secured to the

swivel 8. | . |
In the opel ation of 1111111110‘ machmes as
heretofore constructed 1t has been customar Yy,

so far as we are aware, to shift the revers-

ing-lever directly from 1ts idle to its working
p051t10n and to returnitin the same manner,

no provision being made in such maehmes
for locking the reversing-lever in a working

position 130 prevent the premature accldental
More-

return of the same to an idle position.
over, in all of these machines the movement
of the feed-table has been positively limited

by some suitable stopping mechanism, so that -
the feed-table could not be fed past the stop.

In the present case, however, the provision
of suitable means for locking the reversing
arm or lever in its working position until the
feed-table reaches the end of a predetermined
range of movement and of means for enab-
lmﬂ* the feed-table to be fed past the stop for
111111’5 ng the movement thereof constitute the
leading featuresof our presentimprovements.

While we consider within the scope of our

“invention any suitable means for locking the

reversing-lever in a working position antil
such lockmn’ means is 1eleased we have 1llus-
trated herein for this purpose a locking-arm
in the form of a lever (designated in a gen-
eral way by L) and disposed substantially

| transversely to the reversing or stopping 1e-

ver R.

The locking-lever Lis intended to hold the
reversing-lever locked in either of 1ts work-
ing positions at opposite sides of the central
or idle position of the reversing-lever, and
this locking-lever has thereon a fixed stop
member 80, positioned to codperate with a
fixed stop 81 on a stop-arm 82, projecting
from the reversing-lever.
tion shown the locking-lever is located above
the reversing-lever, and the locking-arm 32
of the reversing-lever is a separate member
secured to the reversing-lever and disposed
between it and the locking-lever. Kach of
the stop members S0 and S1 has three stop-

- When in its normal idle central po-
“sition, the reversing-lever may be held by
suitable yvielding holdmﬂ* means—such, for
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In the construc-
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rotate in both directions; the reversing-lever | faces, the stop-face 80" on the locking-lever -




- cooperating with the stop-face 81’ on the re-
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versing-lever to hold the latter locked in its
left-hand position, (shown in Fig. 6,) and the
stop-face 80" edOperating with the qtop -face
31" to lock the reversing-lever in its right-
hand position, as shown in Fig. 9, whﬂe the

- stop-face 81" of the reversing- lever engages

10

20

30

spring-pressed, as shown at 85, Fig
‘when the reversing-lever is shlfted elthe1 to

the stop-face 80" of the lockmmlever when
the former is in its normal centml position
to limit the movement of the locking- lever

and prevent the locking of the reversing-le-

ver. 'The locking- level will plefembl} be

. 2,80 that

the rightortothe left and the stop-face 80" re-
leased from the holding-face 81" the locking-
lever will be a,utoma,meally actuated by the
spring to carry one of its locking-faces 80’ or
S0" into position to lock the reversmﬂ‘-lever

inthecorrespondingworking position thereof.
It will be noticed that the SLOP -faces 80" and
81" are disposed obliquely in order that they

may coact properly when the two levers.move
about their pivots. The locking means for
the reversing-lever is also mtended to oper-

ate as a means for actuatmn‘ the reversing-
lever to return the latter to 1ts normal 1dlrh |
position, and in the present case the locking

arm or lever L constitutes reversmmlever-
actuating means, which may be opemted
elther ma,nua,lly by the shifting of the lock-
ing-lever in the opposite direction to that in
Whlch it is moved to lock the reversing-lever

- orautomaticallyina smulal manner by a stop

35

on the feed-table.

- on the locking-lever and movable therewith.

40

The upper end of this pin, which is designated

by 86', is intended to be operated by the stop

on the feed- table, while the lower end is in-
tended to coact w1th a suitable face or faces
on the reversing-lever. Kither one of the

- levers may have a suitable cam face or faces
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- arm {2,

- For example, in Fig. 6 the rever Smﬂ‘-lever is |-

adapted to cooperate with the other lever to

cause the return of the reversing-lever from .
a working to its idle position; but in the
present case the lower end of the actuating
member or pin 86 has a pair of mdependv—-_
ently-effective cam-faces (designated herein.

by 86" and 86'") codperative,respectively, with

a palr of corresponding cam-faces 82" and
82" on the locking member 82 of the revers-

ing-lever. The cam-faces 82" and 82" are
dlspoeed at a suitable distance from each
other cone%pondmu to the range of move-
ment of the reversing-lever in moving from
one working 130311;1011 to the other, and those

two faces 82" and 82'" are smtably separatedw
as, for instance, by a recess 87 in the locking-
The several cam - faces just de-'
‘sceribed are so disposed relatively to each
other that when it is desired to unlock the
reversing-lever and return it to its idle posi-
tion the coOperative cam-faces of the two

levers will coact to shift the reversing-lever.

path of movement of the stop
seen also that the feed - screw 56 may be
90

shown locked in. its left-hand posmon In

Fig. 7 the IBVGISIHD‘-IGVGI 1s unlocked, owing

to the partial shlftmw of the IOGkII]U‘ 1ever
and the cam-face 86”' is in contact with the
cam-face 82"’ of the reversing-lever ready to
shift the latter back to its central position
when the locking - lever is returned to its
normal position. (Shown in Fig. 2.) It will
be noticed also that the lockmﬂ' member 80
and the actuating member 86 are so disposed
relatively to each other and to the stop-face
31" and the cam-face 82" of the reversing-
lever that as soon as the reversing-lever is
shifted to a working position it W111 be con-
trolled by the locking-lever, while when it is
returned to its centml posﬂalon it limits the
movement of such locking-lever. It will be

evident, therefore, that Whlle the reversing-

lever may-be shifted at any time to either of
its working positions from an idle position
yet it ednnot be returned from either work-

ing position to its idle position without first
,opemtmﬂ' the locking-lever.

locking-lever when so shifted constitutes an
_actuatmfr-lever by means of which the re-

Moreover this

versing-lever will be returned to its idle posi-
tion without manipulating the reversing-
lever directly by hand.

In order that the action Just described—
viz., the return of the reversing-lever to its

75

80

o

95

idle position—may be effected automatw&lly -

and the rotation of the feed-screw stopped,
the feed-table should carry therewith in its

movement a suitable stop or stops—such, for
| instance, as illustrated at 90.
- The actuating member plopel 18 mdlea,ted |
herein at 86 EL]Jd 1s in the form of a pin fixed

(See Fig. 3.)

This- st0p is preferably removably qeeured to

the feed-table by a T-and-slot connection in
such a manner that the stop or stops will be
adjustable to any desired point along the
feed-table. The stop 90 preferably has bev-—
eled or cam faces 90" and 90", adapted to co-
operate with the rounded head 86’ of the
pin 86 on the locking-lever. As will be ob-

vious, the aotu&tmw member or pin 86 con-
stitutes a stop membel movable relatively to
the stopping orreversing lever, and this stop

member or actuating membel is intended to
be shifted by the stop 90 transversely of the
path of movement of such last- mentioned
stop and out of such path of movement, as

| will be evident by reference to Fig. S. Hence
the member 86 is a stoppu:w-arm -actuating
or reversing-arm-actuating stop member car-
ried mdependentl of the stop arm of the re-
versing-lever R and is operative for return-
ing such reversing-lever to its idle position.

As this stop member S6 is shiftable out of the
90, it will be

turned by hand, if desired, and the stop

100

105

I1O

T15
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fed by or past the stop 86 without loosening
or removing either of such stops, thus ren-
dering it possﬂole to employ a plurality of
stops on the feed-table similar to that shown
-at 90, each of which in tum mmy be fed past
the stop 86, -
Fm the pur pose Of plopelly a,d;]ustmn' the
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work (not shown) carried by the feed-table
relatively to the tool (not shown) supported
by the arbor 6 suitable indicating devices are
employed.

In order tocontrolthe positionof the swivel,
the cross-feed slide has thereon a scale 100
concentric with the axis of rotation of the
swivel, and the swivel carries a pointer 101.
(See I'igs. 1 and 3.) The adjusting-screw 50
and the adjusting-shaft 41 also have indicat-
ing devices, the former to determine the ex-
tent of the cross-feed movement of the slide
s and the latter to regulate the vertical ad-
justment of the knee IK. These two indicat-
ing devices are designated, respectively, by
d and d', and as they are substantially simi-
lar in construction a deseription of one will

suffice for both.

Referring particularly to Fig. 3, 105 desig-
nates a micrometer-dial having an internal
flange or shoulder 105, adapted to abut

against a stop-shoulder 50° on the outer end -

of the adjusting feed-screw 50, and 106 desig-
nates a washer splined on the feed-screw, so as
to rotate therewith while movable longitudi-
nally of said screw. Near its forward end
this feed-screw is externally threaded, as at
50, to receive an internally-threaded collar
107, by means of which the dial is secured 1n
position. When the collar 107, which 18 not
In contact with the dial, 1s screwed tight, 1t
will force the washer 106 against the face of
the dial and bind the latter against the stop-
shoulder 50, it being obvious, of course, that
the rear side of the dial clears the forward
face of the bracket 40, so that it wil Inot be
1n frictional engagement therewith, but will
turn with the adjusting feed-serew. When

1t 1s desired to obtain a fine adjustment of

the cross-feed slide or of the knee, the collar
of the proper micrometer-dial should be loos-

- ened and the dial proper turned to the zero

45

50

55
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position, after which the collar or cap should
be screwed tight and the adjusting feed mem-
ber turned the desired distance.
Having described our invention,we claim—
1. The combination, withreversing driving
mechanism, of a reversing-arm movable from

an idle pOSltIOIl to elbher one of two work--

ing positions, and automatic positive locking

means unreleasable by movement of the re--

versing-arm, and operative for locking the
reversing-arm Iin either one of its working
positions.

2. The combination, with reversing driving
mechanism, of a reversing-arm movable from
an idle to a working position and having a
stop-face, and an automatic positive lock-
ing-arm unreleasable by movement of the re-
versing-arm, and having a stop-face in posi-

tion to engage the stop-face of the reversing-
arm and lock such reversing-arm when the
latter is shifted from its idle fo its working
position.

9. Thecombination, with reversing driving
mechanism, of a reversing-

o

| & central idle position to a working position

at either side of such idle position and having
a pair of stop-faces, and an automatic posi-
tive locking-arm unreleasable by movement
of the reversing-arm, and having a pair of
stop-faces in position respectively to engage
the respective stop-faces of the reversing-arm
and lock such reversing-arm in either of 1ts
working positions.

4. The combination, with reversing driving
mechanism,of areversing-leverm ovable fr-om
an idle to a working position, and a spring-
pressed positive locking-lever unreleasable
by movement of the reversing-lever, and op-
erative for automatically locking the revers-
ing-lever when the latter is shifted from 1its
idle to its working position. -

5. The combination, with reversing driving
mechanism,of areversing-lever movable fromn
an idle to a working position, and an auto-
matic lookmg-lever unreleasable by move-
ment of the reversing-lever, and movable 1n
one direction for lookmn* Lhe reversing-lever
when the latter is shifted from its 1dle to 1ts
working position, and movable in the oppo-
site direction to release said reversing-lever.

6. The combination, with reversing driving
mechanism,of areversing-levermovable from
an idle to a working position, and reversing-
lever-actuating locking means for locking the
reversin O'—Iever when the latter is shifted from
itsidle to its working position, and for refurn-
ing the 1*o\Tet*sing-lever to its idle position.

7. The combination, with reversing driving
mechanism,of areversing-lever movable from
an idle poufaon to a workm 'position atelther
side of such idle position, and reversing-le-
ver-actuating locking means for 1ooking the
reversing-lever when the latter is shifted to
eltherof its working positions, and for return-
ing the l'eversmn-lever from either of said
working positions to its idle position.

8. The combination, withreversing driving
mechanism,of areversing-lever movable from
anidleto aworkmﬂ'posmon aspring-pressed
detent for normally maintaining the revers-
ing-lever in its idle position; and automatic
lookmn' means for locking the reversing-lever
when the latter 1s shlfted from its idle to its
working position.

9. The combination, with reversing driving
mechanism, of a reversing-arm movable from
an idle to a working position, and an auto-
matic locking-arm for locking the reversing-
arm when the latter is shifted from its idle to
its working position, and for returning the
reversing-arm to its idle position, one of sald
arms having a cam-face codperative with the
other arm to effect such return movement of
the reversing-arm.

10, The combination, with reversing driv-
ing mechanism, of a reversing-arm movable

from an idle to a working position, and an

automatic locking-arm havingalocking mem-
ber for locking the reversing-arm when the

arm movable from | latter is shifted from its idle to its working
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position, and also having an actuating mem-
berforreturning the reversing-arm to itsidle
position. '

- 11.
ing mechanism, of a reversmﬂ* lever mov&b]e
from an idle to a working p051t101:1 and an
automatic locking-arm ha,vmﬂ' a 10(31{111 o-Stop

for 100k1n0 the reversin ﬂ'-level when the lat-

ter 18 shlfted from its 1dle to 1ts working po-
sition, and also having an actuating-cam for
returning the re VBI‘SIH”‘-]GV@P to 1ts 1dle POsl-
131011

The combination, Wlth reversing driv-
,1110 medmmsm of a re Versmn‘-a,rm Inomble

from an 1dle to a working pOSlthIl and lock-
Ing and actunating means for automatically
lockmn' the reversing-arm in its working po-
sition, ELIld for prev eanO* unlocking of the
reversing-arm by direct ma,mpula,tlon of the
latter, and for returning the reversing-arm

- from 113‘3 working to its 1dle position.
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13. The comblnatlon with reversing drlv-_

ing mechanism, of a rever*smﬂ‘-a,rm mov‘able
from a central 1dle position 130 a working po-
sition at either side of such idle pOSItlon and
Jocking and actuating means for automat-
1cally lockmﬂ' the reversing-arm in either of
1ts working p051t10ns and for preventing un-
locking of the reversing-arm by direet manip-

1.11(11:1011 of the latier, .:Lnd for returning the

reversing - arm from either of scud workmﬂ'
posu;mns to its idle position. |

14. The combination, with reversing driv-
ing mechanism, of a 1‘6?61"811:10 -arm mm"&ble
from an idle to. .a working pomtwn, and a
combined locking and a,ctuatinfr arm for au-

tomatically loclunﬂ* the reversing-arm in its

working position, and for 1"613!.‘11‘]111110‘ the re-

versing-arm from its working to Its 1dle Posi-

tlon - |
The combination, w1th reversing driv-
ing mechamsm of a reversing-lever movable
from an idle to a ‘working position, and an
actuating-leverhaving a ﬁ xed member for re-
turning Lhe reversing- lever to its idle posi-
tion.

16. The combination, with reversing drw
ing mechanism, of a 1*eversmﬂ-lever movable

from a central, 1(]_16 position £o a working po-

sition at elther sicde of suchidle pOSItlon and
an actuating-lever therefor for 1‘613111‘111119‘ the
reversin ﬂ'—lever from either working pOSIthH

to its 1d1e position, one of said levers having

a palr of 1ndependently-ef'ectwe ¢cam- faees,
and the other a pair of faces co6perative, re-
spectively, with said respective cam-faces to
shift the reversing-lever from a worlm] g to
an idle position.

17. The combination, with reversing driv-

ing mechanism, of a reversing-lever movable

from an idle to a working p051t101:1, and an

actuating-lever for 1*eturn1nﬂ' sald reversing-
lever to its idle position, smd levers ha.vuw
coacting cam-faces. =

18. The combination, with reversmw driv-

ing mechanism, of &mversm g-lever mov:&uble | table, of driving meehamsm therefor; a st-:Jp

'T'he combmatlon wlith reversing driv-:

[ from a central, idle position to a working po-

sition at either side of suchidle pomblon,and

an actuating-lever for returning said revers-
ing-lever to Tt idle position, said levers hav-

ing two pairs of coacting cam-faces.

19 The combination, mth reversing driv-
ing mechanism, of a reversing-lever m{wable
from an idle 130 a working pos1131011 and hav-
ing a pair of stop- fﬂces, and an automatic
locking-lever having a pair of stop-faces one

of Whmh IS normallv engaged by one stop-.
face on the reversing- lever' £o limit the move--

ment of the locking-lever, and the other of

which engages the other stop-face on the re-
.versing-lever and holds the latter when said
‘reversing-lever is shifted from its idle to 1ts
working p031t1011

20.. The combination, with a Lravelm G'feed—
table, of driving mechamsm therefor; a stop
carried by Sald teed-table; a stoppm -arn
movable from an idle'to a working position;
and an automatically-operated stopping-arm-
actuatingstopmember carried independently
of said Stoppmﬂ' -arm and controlled by the
stop on the feed-table and operative for re-
turnmﬂ‘ the reversing-arm toits idle position.

21. The comblna,tmn with a traveling feed-
table, of reversing dl‘lVlHﬂ‘ mechanism 131161‘0-

for; a stop carried by said feed- table; a re-

versing-arm movable from anidle pomtlonto
a workmn* position at either side of such idle

position; “and an automatically-operated re-

Versing-a;rm-aetnatin0* member carried inde-

pendently of said reversing-arm and con-

trolled by said stop and operatlve for return-
ing the reversing-arm to its idle position.

22. The combination, with atraveling feed-
table, of driving mechanism therefor; a stop
carried by said feed-table; a stopping-lever
movable from an idle to a working position;
and an automatically - operated stopping-

lever-actuating -stop member movable rela-

tively to the stopping-lever and controlled by
the stop on the feed-table and operative for
returning the stopmn fr-levelz' to 1tS 1dle POSl-
tlon |

able of driving mechanism th_erefor, a stop
earrled_ by said feed- table; a stopping-lever
movable from an idle to a Workin position;
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The com blna,tlon ‘Wlth atr avehnﬂ* feed-

115

and an automatically - opemted stopping-

lever-actuating stop member movable rela-

tively to the sbeppmﬂ'-]ever and shiftable by

the stop on the feed-table transversely of the
path of movement of such stop.

24. Thecombination, with atravelmw feed-
table, of driving mechanism therefor; a stop

| carrled by said feed -table; a stoppmn*—-lever_

movable from an idle to a working g position;
and an automatically -
lever-actuating stop member movable rela-
tively to the stopping-lever and shiftable, by
the stop on the feed-table, out of the path of

movement of such stop.
29,

0pem1,ed stopping-
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carried by said feed-table; a stopping-lever
movable from an idle to a working position;
and an automatically - operated stopping-
lever-actuating stop member movable rela-
tively to the stopplnfr-lever and shiftable, by
the stop on the feed-table, Lransversely of
the path of movement of said stop, and oper-
ative simultaneously for returning the stop-
ping-lever to its idle position.

26. Thecombination, with a traveling feed-
table, of driving mechanism therefor; a stop
carried by said feed-table and having a cam-
face; a stopping-lever movable from an idle
to a working position;and an automatically-
operated Stoppmﬂ'-lever -actuating stop mem-
ber movable relatively to the stOpping-lever

~and shiftable, by the cam-face on the stop on

20

the feed-table, out of the path of movement
of such stop.

27. Thecombination, with a traveling feed-
table, of driving mechanism therefor; a stop

carried by said feed-table; a stopping-lever

movable from an idle to a working position;
an automatic locking-lever for locking the
reversing-lever in its working position; and
a stopping-lever-actuating member carried
by the locking-lever and shiftable, by the stop

- on the feed-table, toreturnthestopping-lever
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to its 1dle position.

28. Thecombinatien, with a traveling feed-
table, of reversing driving mechanism there-
for; a stop carried by said feed-table; a re-
versing-lever movable from a central, idle
position to & working position at either side
of such idle position; an automatic locking-
lever for locking the reversing-lever in either
of its working positions; and a reversing-
lever-actuating member carried by the lock-
ing-lever and sh1ftable by the stop on the
feed -table, to return the reversing-lever to
1ts idle position.

29. In a milling-machine, the combination,
with a knee and with a cross-feed slide car-
ried by said knee, of driving means; a hori-
zontal shaft carried bysaid knee and disposed
longitudinally of said slide; a gear - wheel
splined on said shaft and movable with said
slide; a swivel carried by said slide; a verti-
cal shaft JOlll‘IlELled in said slide with its lon-
gitudinal axis coincident with the axis of ro-
tation of the swivel; a gear- -wheel on the ver-
tical shaft and in mesh with the gear on the
horizontal shaft; a feed-screw on the swivel

and having its axis of movementinter secting

the axis of rotation of the swivel; and revers-

ing mechanism between the vertical shatt and

the feed-screw.

30. In amilling-machine, the combination,
with arotatableswivel,of afeed-serew mount-
ed on the swivel and having its axis of move-
ment intersecting the axis of rotation of the
swivel; afeed- table mounted totravel on gaid
Swwel, and a detachable bearing supported
on the feed-table at one end of the latter and

having a journal-opening for one end of the

feed-screw.

31. In a milling-machine, the combination,
with a rotatableswivel,of a feed-serew mount-
ed on the swivel and having its axis of move-
ment intersecting the axis of rotation of the
swivel and supported at one end in,and adapt-
ed to be withdrawn from, a detachable bear-
ing; a feed-table mounted to travel on said
swivel; a detachable bearing supported on
the feed-table at one end of the latter and
having a journal-opening for one end of the
feed-screw; and an operating-handle detach-
ably connected with that end of the feed-
screw which is supported in the detachable
bearing.

32. In a milling-machine, the combination,
with a knee and with a cross-feed slide car-
ried by said knee, of driving means, a hori-
zontalshaftcarried by said knee and disposed
longitudinally of said slide; a gear - wheel
splined on said shaft and movable with said
slide; a swivel carried by said slide; a verti-
cal shaft journaled in said slide with its lon-
gitudinal axis coincident with the axis of ro-
tation of the swivel; a gear-wheel on the ver-
tical shaft and in mesh with the gear on the
horizontal shaft; a feed-screw on the swivel
and having its axis of movement intersecting
the axis of rotation of the swivel; a feed-ta-
ble mounted to travel on said swivel; and a
detachable bearing supported on the feed-ta-
ble at one end of the latter and having a jour-
nal-opening for one end of the feed-screw.

33. In a milling-machine, the combination,
with a support, of a swivel mounted for rota-
tion on said support and having a peripheral
oroove; a circuit of bored studs carried by
the support and having mutilated heads en-
caging the lower wall of said groove; and
cam- bolts seated in the support and passing
through the bores in said studs.

34. In a milling-machine, the combination,

with a support, of a swivel mounted for rota-
tion on said support and having a peripheral -

oroove; a circuit of bored studs carried by
the support and having mutilated heads en-
caging the lower wall of said groove; cam-
bolts seated in the support and passing
through the bores in said studs; and holding
means s for preventing lon n'ltudlnal movement
of said cam-bolts.
35. The combination, with a journaled sup-
port, of a rotary feed member journaled in
said support and held against longitudinal
movement and having stopping means; an
indicating-dial mounted on sald feed member
and in engagement with said stopping means;
a washer keved on said feed member; and a
serew-threaded collar on said feed member
and adapted to bind the washer against said

i indicating-dial.

30. The combination, with a rotary driving
member and with a 1?0‘5&137 driven member
mounted thereon, of a spline connecting said
members for rotation in unison; and a duplex

fastening device the main member of which
| is secured to, and is adjustable in, one of said

70.

75

30

Qo

95

ICO

105

110

115.

120

125

130




612,466 S 9

rotary members, zmd the other member of |
which is carried by such main member and is

adjustably secured to the spline.

57. The combination, with a rotary driving
member and with a rota,ry driven member
mounted thereon, of a spline connecting said
members for rotation in unison; and a duple"v;

~fastening device eompmsmﬂ* a tubular screw

seated in, and ad] ustable 111 the 10t.;—1rydr1ven |

member, and a screw-bolt Journa,led in the 10

| tubulm screw and threaded into the spline.

CHARLES C. TYLER.

OARL L. GROIIMANN
Witnesses: | |
- RicHD. F. DOW

IIENRY BISSELL
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