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UNIVERSAL MILLING-MACHINE.

SPECIFICATICN forming part of Letters Patent No. 636,914, dated November 14, 1899.
Application filed May 11, 1898. Serial No. 680,399, (Wo model.)

To all whom it Way conceri:

Be it known that I, OTTMAR MERGENTHA-
LER, a citizen of the United States, residing at
Baltimore, in the State of Maryland, have in-

5 vented certain new and useful Improvements
in Universal Milling-Machines, of which the
following is a specification.

My invention relates to universal milling-
machines—that is to say, to milling-machines

10 which are capable of géneral or universal
work in which the various cutters or milling-
tools may be arranged to act in various posi-
tions and at different angles.

My invention is designed to provide such a

15 universal milling-machine as will obviate and
remove the objections ordinarily advanced
against machines of this class and to provide

3 mechanism which is simple and strong in

construction, in which the varions adjust-
20 ments may be simply effected, and which may
be employed for every kind and character of
work.
To these ends the principal features of my
invention consist in the novel construction
25 and arrangement of the top slide, which takes
the place of the overhanging arm ordinarily
employed, together with the actuating-shaft
for the vertical cutter, and of the means for
supporting and actuating the vertical cutter,
30 which are carried by and pivoted to the said
slide; in the novel construction and arrange-
ment of the speed-changing devices for the
main spindle; in the novel construction and
arrangement of the bearings for the spindles
35 and arbors; in the novel construction and ar-
rangement of the speed-changing devices for
the work-table; in the novel construction and
arrangement of the throw-out for the feed
mechanism of the work-table, and in the
40 novel construction and arrangement of the
adjusting means for taking up the wear on
the gibs. These various features will now be
described with reference to the drawings,
wherein similar letters of reference refer to
45 thesamepartsthroughoutthe different views.
Figure 1 is a side view of my improved
milling-machine, -taken from the left-hand
side thereof. Fig. 2 is a similar view taken
from the right-hand side, a portion of the
go overhanging arm or slide being broken away.
Fig. 2* is a detached detail view similar to

Fig. 2 and showing the Liead for supporting
the vertical cutter turned up and out of op-
erative position. Fig. 8isa vertical longitu-
dinal secétional view taken substantially on 3535
the section-line 3 3in Fig. 4. Fig. 3*is a sec-
tional detail view showing the pivoted head
turned up and out of operative.position. Fig:

4 i3 a top plan view of the machine, a por-
tion of the overhanging arm or slide being 6o
broken away. Fig. 5is a front view of the
machine. Fig. 6 isa transverse vertical sec:
tion, on an enlarged scale, taken substan-
tially on theirregunlar section-line 6 6in Fig. 3.
Fig. 7 is a detail sectional view taken on the 65
section-line 7 7 in Fig. 6. Fig. 8 is a detail
sectional view taken substantially on the line

8§ 8in Fig. 6. Fig. 9isanirregular horizontal
longitudinal sectional view, on an enlarged
scale, taken substantially on the irregular 7o
section-line 9 9 in Fig. 3. Fig. 10 is a detail
sectional view taken substantially on the line

10 10 in Fig. 9. Fig. 11 is a detail sectional
view taken substantially on the line 11 11 in
Fig. 9. Fig.12isa detail sectional view taken 75
subtantially on the line 1212 in Fig. 9. - Fig.

13 presents three views, ¢, b, and ¢, of the
supports employed for the outer end of the
horizontal arbor, ¢ and b showing, respec-
tively, in vertical section and end elevation 8o
the bearing for the form of arbor shown in
Fig. 1 and cshowing a different form of bear-
ing in the nature of alathe-point. Fig. 14is

a view, partly broken away, showing the form

of device employed for taking up the wear on 83
the gibs. Fig. 15 isa detached view showing
the wedge-shaped portion of this compensat-
ing device. Fig. 16 is a detail sectional view
taken substantially on the line 16 16 in Fig.
14. TFig. 17 is an end view of the rear jour- go
nal-box for.the main spindle. Fig. 18 is a
detached sectional view, on an enlarged scale,
showing the bearings of the main spindle.

The main frame.—The main frame A of the
machine may be of any suitable form, pro- ¢35
vided only that it has sufficient rigidity and
weight to sustain the working parts. As it
is shown in the drawings, it is preferably pro-
vided with doors or entrances A’ A’ to give
access to the interior.

The overhanging arm or slide.—In a large
number of milling-machines now in common
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use the overhanging arm consists of a cylin-
drical bar or shaft for supporting the arbors
and other connected parts, this shaft or bar
being capable of a longitudinal movement
and adapted to be held in the different ad-
justed positions in various ways. It is neec-
essary, however, in order to procure any de-
sired position of the overhanging arm to
loosen the retaining means and then to move
ittoapproximately the desired position, where
it may be retained and held by means of the
retaining devices. It isdifficult, however, to
effect an accurate and easy adjustment in
this manner, and it is one of the features of
my improved machine that I am enabled by
means of the mechanism now to be described
to effect an easy and accurate adjustment of
the slide and to securely hold the samein its
adjusted position.

The slide or overhanging arm I3, as shown
in the drawings, is preferably construected in
turtle-back form and rests upon the frame A
of the machine, whereon it is suitably guided
in the ways B'thereon. This peculiar form of
slide, in connection with the adjusting and
retaining devices now to be desecribed, pos-
sesses great strength and rigidity and is prac-
tically without vibration while the machine
is being operated. TFormed on the base of
the slide B is the rack B2 (see Figs. 2 and 6,)
which meshes into the worm B3, fast on the
shaft B%, journaled in the main frame and
provided at its outer end with the crank-han-
dle B5 It will be obvious that the position
of the slide may be readily adjusted by means
of the parts described. When the slide has
been moved to its desired position, it is firmly
locked and held in place by means of the bolts
BS, which set into the main frame and which
act upon the sleeves or washers B7. These
washers BY upon one side of the slide are
formed with a bevel BY, (see Fig. 6,) which
acts upon a corresponding bevel on the slide
B in such manner that when the bolts B¢
are screwed down the pressure of the washers
B7 through the bevel B! will tend to move
the slide B laterally, locking it firmly in po-
sition and also taking up any possible wear.

Pivoted at B? at the outer end of the slide
B is the head BS, which carries the vertieal
spindle for the cutters. This head B8 is pro-
vided with a loop B, which enters a recess
in the head B when in its downward or oper-
ative position and is securely locked in place
in this position by means of a pin which
passes through the hole B! and loop B, as
best shown in Figs. 1, 2, 3, and 3*. Snitably
journaled in the head B®*is the vertical arbor
orspindle C% which is adapted to receive the
cutter or milling-tool C7.  The proper motion
is given to the spindle C* by the bevel-gear
C8, fast thereon, which when the head is in
itsloweroroperative positionengages with the
corresponding bevel-gear CY, fast on the end
of the shaft C. The shaft C is journaled at
oneend in theslide 3 and isfurthersupported
in a rotatable hub or sleeve (', supported in

the main frame of the machine. The sleeve
or hub €' is attached to the pinion C? which
is splined to the shaft C in such manner as to
rotate therewith, but to be capable of a longi-
tudinal movement thereon. Motion is im-
parted to the pinion C? shaft C,and spindle
C® by the gear X2, which is fast on the main
spindle E and gears into the pinion C® when
the latter is in operative position. The hub
or sleeve (', to which the pinion C? is at-
tached, is provided with two annular cuts or
grooves, one of which will be engaged by the
spring-pressed pin C%, located in the main
frame. In Fig. 3 the parts are shown in op-
erative position, the pinion C?® heing main-

tained in engagement with gear E? by reason-

of the spring-pressed pin C* engaging with
one of the grooves in thehub C¢'. When itis
desired to throw out the pinion C? and to
thereby stop the actuation of the shaft C, it
is necessary merely to move the hub C' in-
ward till the pinion C?® passes out of engage-
ment with the gear ? when the spring-
pressed pin C* will engage with the second of
the groovesin the hub C', thereby holding the
parts in inoperative position. It will be ap-
parent from Fig. 3 that the splined connec-
tion of the shaft C to the pinion C? also per-
mits the longitudinal movement of the shaft
C, due to the various adjustments of the
slide B. :
Inordertopermitof the angularadjustment
of the spindle C¢, the head B?is formed in two

portions B¥ and B!, as best shown in Figs. 3

and 5. The part B has an annular undercut
flange BY, which fits an annular recess in the
part B in such manner as to permit of its ro-
tation therein without the disengagement of
the bevel-gears C* and C°. A series of bolts
B®, having heads which engage the undercut
flange BY, unites the parts B* B¥ adjustably.
The part BY is provided with a pointer which,
cooperating with a scale on the part B, per-
mits of the proper angular adjustment of the
spindle C® and cutter C7. (See Fig. 5.) Tigs.

- 2 and 3 show the machine as provided with

and adapted to employ the vertical cutter C.
As there shown, the pivoted head B® isin its
lowermost position and firmly locked there.
When it is desired to employ a loug horizon-
tal arbor, as shown in Fig. 1, the slide B is
moved outward and an arbor-support E¥ in-
serted in the socket B'? formed in the slide,
where it is retained in position by the pin B®
passing through a hole in the arbor-support
E®. This form of arbor-support is clearly
shown in Fig. 13, ¢ and b. If desired, the
form of arbor-support E!¥ provided with the
lathe-point E¥) as shown in Fig. 13¢, may be
inserted, the point E!7 supporting the end of
the arbor in the manner well understood in
theart. When it isdesired to employ a short
horizontal arbor E®, which does not need an
outward support, as shown in Fig. 2° it is
desirable that the head 13% shonld be turned
about its pivot B3 to the position shown in
Figs. 2* and 3%, where it is not in the way of
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the operation of the cutter E¥ It will be
seen that this arrangement of the pivoted
head permits by comparatively small changes
in the supporting parts of the use of a verti-
cal cutter which may be inclined at any de-
sired angle, of a horizontal cutter on a long
arbor supported at both ends, and of a hori-
zontal cutter with a short arbor supported
only at one end.

Power mechanism.—Power is transmitted
from any suitable source to the machine by a
belt which passes over and operates the cone-
pulley D', which is fast upon the main shaft
D, suitably journaled in the frame. The
shaft D carries the bevel-gear J, which is fast
thereon for actuating the table mechanism,
and also carries the three change-gears D?
which are splined on said shaft in such man-
ner as to be capable of a longitudinal motion
thereon, but are compelled to rotate there-
with. Kach gear D? is provided with a
grooved hub D?, the groove of which is en-
gaged by a crank-arm D? (shown in dotted
lines in Fig. 4,) attached to which at the out-
side of the frame is the arm or handle D%
(See Figs. 1and 6.) Asshown in Figs. 1and
3, the middle gear D?is shown in engagement
with the gear B’ on the main spindle E, and
the two outer gears D? are shown in inopera-
tive position. The engagement of any one
of the gears D? with its corresponding gear on
the spindle E may be effected by turning the
handle D? to its uppermost position and the
disengagement of the gear D? by turning the
handle to its lowermost position, the handle
being firmly secured in either position by the
spring-pressed pin DS carried thereby, en-
gaging with corresponding holesin the frame
of the machine. (See Fig.6.) Thegears D?
are formed of different diameters to corre-
spond with the change-gears E' E? on the spin-
dle E, and it will be obvious when one or other
of the gears D? is shifted into operative posi-
tion that a corresponding and different rate
of speed will be imparted to the spindle E.

T he main sprndle and bearings.—The main
spindle Eis journaled in the main frame and
has rigidly secured thereto a sleeve carrying
its three actuating-gears E' E' E?, which vary
in diameter and are adapted toimpart differ-
ent rates of rotation 6o the spindle E in the
manner previously described. The gear E?
is adapted also, as previously described, to
engage with and impart motion to the shaft
Cforactuating the vertical spindleand eutter.
As ordinarily employed, the spindles and ar-
bors are highly and accurately finished to in-
sure the accurate work of the cutter, and in
order to secure exact alinement and to pre-
vent the wear of the spindles and arbors, and
consequently to save expense, I have pro-
vided a form of bearing now to be described.
The spindle E is supported at one end in the
box E® and at its other end in the box E°.
(See particularly Figs. 8, 17, and 18.) Rig-
idly secured to the spindle E are the bearing-

Fig. 18,) which are in the forni of a truncated
cone to permit of the ready disengagement of
the bearing from its box and to be sef up to
compensate for wear. It will be seen that the
bearing-picces E, which are attached to the
spindle E so that they turn therewith, will
take up the friction and wear due to rotation
of the spindle and that these bearings when
worn may be set up or readily replaced by
others, thereby saving the expense which
would be involved in replacing the spindle
or arbor as a whole. As shown in Figs. 17
and 18, the bearing E8is adjusted in the box
ES and rigidly secured therein by means of
the exteriorly-screw-threaded nut ES turned
into the box K’ between which and the bear-
ing-sleeve E® are interposed friction disks or
washers E' which take up a large portion of
the wear. This nut Efis further held in po-
sition by the exterior nut E?, which turnsup
and impinges against the end of the box E5.
The end of the spindle E is screw-threaded,
and the nut E? is turned up over it and im-
pinges against the nut Efand draws the spin-
dle E rearward, thus forcing the part E? into
the bearing E°. Additional friction disks or
washers E® may be interposed between the
nuts E¥and Kb, if desired. ThenutE4 which
engages the exterior rim of the box E¥, isem-
ployedtohold the box in positionin the frame.

.As before mentioned, the box E’at the other

end of the spindle is also provided with a
similar friction-sleeve Ef, which turns with
thespindle E. At itsoperative end the spin-
dle E is provided with the usual conical re-
cess E! to receive and hold the end of the
arbor, which may be either the long arbor
E* provided with the cutter E*, as shown in
Fig. 1, or the short arbor E®, provided with
the cutter B, asshown in Fig. 2*. It willbe
noted that I have also shown a similar bear-
ing-sleeve E® in connection with the end E*
of the arbor B (See Fig. 13%.)

The knee and slide-rest.—The bracket or
knee F is, as usual, adapted to slide verti-
cally upon the guides ¥’ of the frame A. (See
Fig.9.) The various vertical positions of the
knee are obtained by means of the screw F?,
one end of which is journaled to turn freely
in the knee and which is adapted to engage a
screw-threaded support I on the main frame
A. The rotation of the screw F? will move
the knee vertically, and this rotation of the
screw may be effected from the bevel-gear F4,
fast thereon, which engages with the bevel-
pinion F?, fast on the shaft F® journaled in
the knee and adapted to be turned by the
handle F’. The slide-rest G rests upon the
kuee I and is guided by the gibs G’ thereon in
such manner that the slide-rest may be given
aninward-and-outward horizontal movement.
This movement of theslide-restis secured by
the serew G, journaled in the knee F and en-
gaging a screw-threaded portion of the slide-
rest G. (See Fig. 8.) The rotation of the
screw G*and the consequent inward-and-out-

sleeves B8, preferably of hardened steel, (see 1 ward movement of the slide-rest G, may be
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secured by turning the handle G3, fast upon
the end of the screw G2

The work-table and s feed.—The work-
table H rests upon the slide-rest G and is
guided thereon by the gibs ' in such man-
ner that a movement of the table transverse
to the cutting instruments may be permitted.
This movement of the table H is effected by
the rotation of the worm-screw IX% which is
loosely journaled at either end in the table
I and which engages a screw-threaded nut I,
whose specific construction is hereinafter to
be described. Thisnut L rests upon the slide-
rest G, (see Fig. 9,) and is held against longi-
tudinal movement on the slide-rest by the
guide-stops L' in such manner that the rota-
tion of the worm-screw I{? will be resisted by
the nut I, and consequently cause the feed of
the table H. At the end of the worm-screw
K®and fast thereon is the hand-wheel K%,
which permits the manual turning of the
worm-serew K and the consequent shifting
of the table II. Itis, however, necessary that

‘an automatic movement of the table should

be provided for, and this movement I also
secure through thée medium of the screw K°
by the employment of certain mechanism
now to be described. The bevel-gear J on the
main shaft D, previously described, gearsinto
the bevel-gear J', fast on the short shaft J?,
as clearly shown in Figs. 3 and 6, and by a
train of direct gearing from the shaft J* the
automatic and intermittent rotation of the
worm-serew IX° and the movement of the table
H are effected. The advantages of a direct
and positive gearing from the main shaft of
the machine to the table-feed as compared
with the systems of belting asordinarily em-
ployed in machines of this class need not
be specifically dwelt upon, save in so far as
to note that the feed of the table is always
positive and at a uniform rate. The main
advantages that have induced the employ-
ment of belting for the actuation of the table-
feed have been that in the event of undue
strain, due to an unusual harduness of the ma-
terial operated on by the cutter or for other
reasons, the belting has permitted a sufficient
yield and slip to prevent the breakage of
parts. I accomplish this same result, how-
ever, by connecting the short shaft J? with
the sleeve J® in such manner that the sleeve
J2 will ordinarily rotate with and in unison
with the shaft J2 but is permitted to slip
thereon in the event of an unusual strain
and to prevent the breakage of parts. This I
accomplish by inserting between the sleeve
J? and the shaft J* some yielding (preferably
leather or fibrous) material J4 which has suf-
ficient resistance to ordinarily compel the ro-
tation of the sleeve J3, but which permits it
to slip upon the shaft J? when undue strain
is applied to the parts. This mode of con-
nection is elearly shown in Figs. 6 and 7, the
clamp J* being employed to unite the shaft
J? and sleeve J°. TFast to the Dbottom of the
sleeve J3, which is suitably journaled in the

frame of the machine, is the bevel-pinion J5,
which gears into the bevel-gear J° The
bevel-gear J¢ is splined upon the shaft J?in
such manner that its rotation compels the
rotation of the shaft J7, which, however, is
free to move through the gear longitudinally.
Loose upon the shaft J7are a series of change
gear-wheels J%, formed at their bores with
notches or recesses J©, adapted to be engaged
by the latches J, which are pivoted in re-
cesses in the shaft J7 and are normally
pressed outward into operative position by
the flat springs J*, also attached to the shaft
J7. The outer ends of the latches J* are
formed with double bevels, as clearly shown
in Fig. 6, so that the longitudinal movement
of the shaft J?through the bores of the gears
J¢ will cause the latches J! to be moved in-
wardly against the pressure of the springs J*
in such manner that they may pass through
the gears J® until they arrive in position in
the recesses J® of the gear J® which it is de-
sired to connect to the shaft J7. (See Figs. 0
and 8.) It will be thusseen that by the proper
longitudinal movement of the shaft J7 the
latches J' may be caused to engage any one
of the series of the gears J® and that the en-
gagement of the latches Ji! with the recesses
JBof thesaid gear will, in effect,unite thesaid
gear with the shaft J"and cause it to turn
rigidly therewith. This longitudinal move-
ment of the shaft J* may be conveniently se-
cured tlirough the medium of the piece or
link J*, journaled at the end of the shaft J7,
one end of which piece or link engages the
thread on the worm J%, suitably journaled in
the main frame and provided at one end with
the handle J%, whereby rotation may be im-
parted to the worm J¥. The thread on the
worm J% is preferably arranged of such form
and with such an angle that one complete
revolution of the handle J® will advance or
retract the piece J¥ the exact distance neces-
sary to move the shaft J? longitudinally the
extent of the thickness of one of the gears J%.
This arrangement affords a simple and ac-
curate method of connecting the rotatable
shaft J7 with any one of the gears J® which
may be desired. Each change-gear J® meshes
into and turns a corresponding change-gear
J9, fast on the shaft J¥, in the manner well
understood, so that different speeds may be
imparted to the shaft J©°, TFast upon oneend
of the shaft J is the bevel-pinion K', which
meshes into and turns the bevel-gear K?,
which imparts rotary motion to the shaft
K. The gear K? is journaled in the pivoted
bracket W and is provided with a sleeve
splined upon the shaft K in such manner as
to permit the longitudinal movement of the
shaft K through the gear, but to compel its
rotation. The pivoted bearing W and the
splined conneection between the shaft K and
gear K? (sce Fig. 9) are provided to per-
mit the shaft X to assume various longitudi-
nal positions to ecorrespond with the adjust-
ments of the knee If and slide-rest G. The
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other end of the shaft K is journaled in a
bracket N, attached to the slide-rest G, and
is provided with a bevel-pinion X% The
bevel-pinion K?® gears into and turns two op-
positely - placed gear-sleeves K* and K?,lo-
cated within the bracket N and provided at
their inner sides with bevel-gear teeth, as
plainly shown in Fig. 9. These sleeves K*
and K5, which in effect are bevel-gears, are
mounted upon the feed-screw K°in such man-
ner as to turn freely on said feed-screw and
without effecting its rotation unless con-
nected thereto by means of the mechanism
now to be deseribed. Splined to the feed-
screw K® by the spline K* (see Fig. 10) is the
sleeve K5 located between and within the
sleeves K* and K’ in such manner that a ro-
tation of the sleeve K effects the rotation of
the feed-screw K9 although the latter may
move longitudinally therethrough. Suitably
connected to the sleeve K is the longitudi-
nally -movable feather K5 Figs. 9 and 10,
which is of such length that in its central po-

- sition it is inoperative, but which is capable
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of alongitudinal movementon thesleeve Kéin
such manner that it may be caused toengage
with one of the notches KY, (see Fig. 11,)
formed in the sleeves K*and K°. When the
feather K% is caused to engage with one or
the other of the sleeves K* or K% the sleeve
K¢ is caused to rotate with the sleeve K¢ or
K5 and through its connection with thefeed-
screw K9 the latter is also caused to rotate
with the sleeve K? or K% as may be selected.
It will thus be obvious that the feed-screw
K°may be caused to rotate in either direction
in company with either the sleeve K*or the
sleeve K5 which, from their arrangement and
their actuation on opposite sides of the bevel-
gear K3, are oppositely rotated. The position
of the feather K3 is controlled by the sliding
piece K and slide-rod K, attached thereto
and suitably supported on the slide-rest.
This slide K''is formed with a cylindrical ex-
tension K¥ (see Fig. 10) tosurround the sleeve
Kfand control the feather K8, and is itself un-
der the control of a pivoted hand-lever K8,
The slide-rod K**is provided with two springs
K and K¥, which are secured to a central
sleeve K% rigidly attached to the slide-rod K2,
The outer end of the spring K® isadapted in
one position of the slide-rod K to impinge
against and be compressed by its contact with
the stop K on the slide-rest, while the outer
end of the spring K*issimilarly adapted toim-
pinge against and be compressed by the stop-
piece K on the slide-rest in the other position
of theslide-rod K*2. The hand-lever K'%is pro-
vided with a stop-pin K%, which is adapted to
be engaged and held by a projection K* on
the outer end of the pawl K¥, pivoied on the
glide-rest. A spring K%, interposed under
the opposite end of the pivoted pawl ¥, nor-
mally presses the projection K* downward
in such position that it will engage the pin
K on the hand-lever at one side or the other.
Adjustably secured to the carriage H is the

5

cam-piece K%, so located thatin the traverse
of the carriage H it will impinge against the
bevel-piece K* at the inner end of the piv-
oted pawl K®. (See Fig. 5.) Assuming the
parts to be in the position shown in Fig. 9, it
will be seen that the pin K* on the hand-le-
ver K has been set so as to be engaged by
the projection K of the pawl K* at its inner
side, thereby moving the slide K and con-
nected feather K8 into engagement with one
of the notches K in the sleeve K% thereby
compelling the rotation of the sleeve K® and
the feed-screw K°in unison with the sleeve
K* and, through the resistance of the nut L,
previously described, effecting the longitu-
dinal movement of the feed-serew K°and the
table H. In this position of the parts it will
be seen that the spring K®is compressed be-
tween the stop-piece K and the sleeve K,
The table will continueitslongitudinal move-
ment until the cam-piece K* thereon im-
pinges against the projection K* on the piv-
oted pawl K, whereby the piece K* on the
said pawl will be freed from the stop-pin K*
on the hand-lever K¥ and will permit the
spring K to retract the slide-rod K and
slide K in such manner that the feather K8
will be disengaged from thesleeve K%, thereby
stopping the rotation of the sleeve K®and
feed-screw K? to which it is connected. The
position of the springs K® and X' on the
slide-rod K*is such.that in their normal po-
sition and unless one or the other of them be
compressed by reason of the pawl K* engag-
ing the pin K the feather K3 will be heldin
its intermediate position and out of engage-
ment with both the sleeve K* and the sleeve
K5 and it will be apparent that when the
cam-piece K* actuates the pawl K¥ in the
manner previously described the action of
the spring K will be such as to restore the
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feather K* to its intermediate position, and

thereby to stop the rotation of the feed-screw
K° and the feed of the table H. In order to
effect the feed of the table H in the opposite
direction, it is necessary that the feather K8
should be engaged with the sleeve X5, and
this is effected by moving the slide K and
glide-rod X in such manner as to compress
the spring K%, when the parts may be re-
tained in operative position by the engage-
ment of the pin K®¥ on the hand-lever K
with the other side of the projection K on
the pawl K®. It will be apparent that the
feed-screw K° will then be actuated in the
opposite direction through the eonnection of
the sleeve K°® with the sleeve K® by the
feather K® and that the work-table will be
continuously moved in the opposite direction
until the cam-piece K* comes in contact with
the projection K*, thereby raising the pawl
K% and permitting the spring K% to restore
-the feather K9’ to its intermediate position
through the medium of the slide K and
slide-rod K. As before stated, the cam-
piece K*¥ may be adjustably located at any
point in the length of the table I, so as to
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adapt it to stop the traverse of the table af
any desired point in whichever direction the
table may be moved.

Quick-returnmechanism.-—Asbeforestated,
the nnt L, which engages with the feed-serew
K® and is held from longitudinal movement
on the slide-rest G by the stops L', causes the
feed-serew in its rotation to be moved longi-
tudinally, and it will be obvious that to ef-
feet the quick return of the table IT and the
feed-screw K" it will be necessary to provide
means for disengaging the nut L from the
feed-screw K? sothat the latter may be moved
freely and longitudinally across the slide-rest.
This I effect by constructing the nut I.in the
form best shown in Fig. 12—namely, as a half-
nut, which engages only one side of the feed-
serew K and in such manner that when the
nut L is moved rearwardly through the stop-
pieces L' it becomes disengaged from the feed-
serew K% Toeffect this rearward movement
of the nut I, T have shown it as attached to
a rod 12 which is connected at its other end
to a crank-piece or eccentric I.? at the front
of the slide-rest. The crank-piece or eccen-
trie 1> may be operated manually by the han-
dle It attached thereto in such manner that
the turning of the handle L* frees the nut L
from engagement with the feed-serew I{% leav-
ing the table II and the attached feed-screw
free to be given a quick-return movement.
This quick-return movement is effected man-
ually by the short shaft L, journaled in the
slide-rest and provided at its rear end with
gear-teeth which engage in a corresponding
rack L formed on the bottom of the table II.
The shaft L is provided with a handle L7 at
the front of the machine to permit of its ro-
tation at will.

Wear-pieces for the gibs.—As is common in
machines of this class, the knee I, slide-rest
G, and table IT are held and guided in their
movements on the respective gibs F', G, and
H'. Inordertosecure accuracyof movement
and to take up possible wear, I have devised
wear-picces for use in connection with the
gibs, which I will now describe and which are
best shown in Figs. 14, 15, and 16. These
wear-pieces consist, essentially, of two parts,
the part M and the part M, sliding thereon
and suitably connected to the part M, so as
to be retained thereon. Kither or both of the
parts M M’ may be tapered longitudinally, so
as to form a compound wedge in manner sub-
stantially similar to a printer’s quoin. T pre-
fer to construct the piece M' with a rack
formed thereon which may be engaged by a
pinion M% which turns on the part M and
which is normally held in position by means
of the spring-pressed pin M? which engages
between the teeth of the pinion. As shown
in Tig. 14, the pinion M? may be provided
with a square hole, so that it may be engaged
by a tool and turned to advance the part M'
along the part M in such manner that the en-
largement of the wedge will tend to take up

the wear of the gib and to make a close con-
nection. Itis my purpose to employ these
wear deviees in connection with the several
gibs I, G, and ', and they are so shown in
the drawings, although to avoid confusion in
the figures on a smaller scale T have not let-
tered all these parts. Their mode of appli-
cation is, however, clearly shown in Fig. 9.
Operation of the machine.—The construe-
tion and functions of the various parts of the
machine having been described, their opera-
tion will be understood to proceed in the fol-
lowing manner: The arbor Cfis fitted witha
vertical cutter C7)if a vertical cutting instru-
ment be required, and the shaft C is geared
to the gear-wheel E*by the longitudinal move-
ment of the pinion C?on the shaft C*. If,
however, a horizontal cutter is desired, the
pinion C? is retained in its inoperative posi-
tion and a horizontal arbor E and cutter I3
are secured in the end of the spindle E and
supported at the outer end in the bearing E¥
or E¥ previouslydeseribed, or if it be desired
to employ a horizontal cutter with a shortar-
bor the head B8 is turned upwardly aboutits
pivot B? until it is in inoperative position, as
shown in Fig. 2°, and the short arbor E' and
cutter K are secured in the end of thespindle
E. When the desired cutterhas been placed
in position and the slide B and head I3® prop-
erly adjusted in the manner before described,
the work is attached to the table IT in the or-
dinary manner. The handle J%is manually
operated to turn the worm J%, so as to move
the shaft J7, in order that the desired pair of
change-gears J8J? may be engaged in the man-
ner previously described for the actuation of
the table-feed. The hand-lever K is then
moved in the desired direction to engage the
feather K® with either the sleeve Kfor K5 ac-
cording to the direction in whichitis desired
that the table II should be moved, and is re-
tained in this position by the engagement of
the piece K* of the pawl K* with the pin K¥¥on
thelever K, The power having been applied
to themachine, the cutteris actuated and the
proper traverse is given to the table H by the
engagement of the feed-screw K with the ro-
tating sleeve I{* or K%and the resistance of the
nut L until the piece K* impinges upon the
projection I{*" which raises the pawl K®and re-
leases the pin K'Y on the lever %, whereupon

the spring K or K*, through the parts pre-

viously deseribed, returns the feather IC? to
itsintermediate and inoperative position. In
order to secure the quick returu of the table
I, the handle L!is turned in such manner as
to disengage the nut L from the feed-screw
X% when the table may be returned by the
bandle I.7 through the shaft L® and rack L.
As before described, the vertical adjustment
of the knee F¥ and the horizontal adjustment
of the slide-rest G may be secured by turning
the respective handles F7and G%. 'The wheel
K2 at the end of the feed-serew K’ enables
the operator to manually rotate the serew I
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and give a slow motion to the table II when
the feed-screw K’ is in proper engagement
with the nut L.

It is to be understood that changes may be
made in the mechanism as herein deseribed
and shown and that mechanical equivalents
may be substituted without departing from
the spirit of my invention.

It will be seen that my improved machine
obviatesand removes many objectionsagainst
machines of this class and that T have pro-
vided a meehanism which is simple and strong
in construetion, in which the various adjust-

ments may be simply effected and which may-

be employed for every kind and character of
work.

Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent of the United States, is—

1. In a milling- mauhme, the solid sllde or
overhanging arm adapted to slide on the
frame of the machine in combination with the
head hinged to said arm and comprising two
parts, one of said parts being capable of ro-
tary adjustment and plOVIded with a spindle,
substantially as described.

2. In a milling-machine, the slide or over-
hanging arm adj ustable 1ongitudinally, in
combination with the two-part head, one of
said parts being hinged to said arm, and the
other being swiveled on said hinged part, a
spindle carried by said swiveled part, a shaft
carried by the slide, and gearing between the
said spindle and shaft, substantially as de-
seribed.

3. In a milling-machine, the solid slide or
overhanging arm adapted to slide on the
frame of the machine and means for adjust-
ing the same, in combination with bolts and
washers for holding the slide in adjusted po-
sition, the washers being formed with bevels
to engage corresponding bevels on the slide,
whereby the bolts when screwed down will
move the slide laterally and hold it firmly in
adjusted position and take up possible wear,
substantially as described.

4. In a milling-machine, the slide and the
spindle carried thereby, in combination with
a shaft for operating said spindle arranged to
move lonwltudmally with the slide, gearing
for actuating said shaft, and means for con-
necting and dlseonnectlno theactuating-gear-
ing for said shaft, substantially as deseribed.

5. In amilling-machine, the slide provided
with the pivoted head for ecarrying the spin-
dle and means for securing said head in its
operative position, and further provided with
a socket for the bearings to sustain the outer
ends of the horizontal arbors, substantially as
described.

6. In a milling-machine, the slide movable
on the main frame, the head pivotally con-
nected to the slide and the spindle mounted
in the head, said head consisting of two parts,
one of which is adjustable angularly upon the
other about an axis which is parallel to the
line of movement of the slide whereby the

spindle may be set at any desired angle, sub-
stantially as described.

7. In a milling-machine, the combination
with the main spindle provided with a series
of change-gears, of the main shaft provided
with a corresponding series of change-gears
splined thereon, and a separate shifting de-
vice for each of said latter change-gears, sub-
stantially as described.

8. In a milling-machine, the feed mechan-
ism for the work-table embracing a longitu-
dinally-movable shaft suitably rotated from
the main shaft, said shaft being provided
with a series of change-gears loose thereon
and having means for connecting it with any
one of the change-gears, combined with a
serew and suitable connections to said shaft
whereby the rotation of the screw effects the
longitudinal movement of said shaft substan-
tlally as described.

9. In a milling-machine, the feed mechan-
ism for the work-table positively driven by
suitable mechanism from the main shaft of
the machine, said mechanism embracing a
two-part shaft having its parts clamped fric-
tionally together soas to permif of a yield in
the event of undue strain, substantially as
described.

10. In a milling-machine, the work-table
provided with a feed-serew, combined with a
pair of gears normally actuated in opposite
directions, means for connecting said feed-
serew to either of the said gears, and means
for automatically disconnecting said gears,
substantially as described.

11. In a milling-machine, the feed mechan-
ism for the work-table embracing a feed-
serew, a pair of gears normally rotated in op-
posite directions, a sleeve splined to said
feed - screw, and a feather carried by and
movable independently of said sleeve adapt-
ed to engage the sleeve with either of the
gears as may be desired, substantially as de-
scrlbed

12. In a milling-machine, the feed mechan-
ism for the work - table embracing a feed-
screw, a pair of gears normally rotated in op-
posite directions, a feather connected to said
feed-screw and adapted to engage either of
the said gears, and a slide controlling the
movement of said feather, said slide being
provided with springs for normally holding
the feather in inoperative position,and means
for locking said slide so that the feather may
be engaged with either of the gears, substan-
tially as described.

13. In a milling-machine, the combination
with the work-table, of a feed-screw for feed-
ing the table, mechanism for actuating said
screw in either direction, devices for locking
said mechanismin operative engagement with
thescrew,and means connected with the work-
table for unlocking and releasing said screw
from the actuating mechanism at the proper
period in the travel of the work-table, sub-
stantially as described.

14. The combination in a milling-machine,
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with a movable slide or table, of a wear-piece
consisting of oppositely-tapered parts mov-
able relatively to increase their transverse
section and take up wear, substantially as de-
seribed.

15. The combination, in amilling-machine,
with the slide or table, of wear-pieces, con-
sisting of the tapered parts suitably connect-
ed with each other, one of the parts being

ro provided with a rack and the other with a

pinion in such manner that the mevement of
the pinion will change their relative position
to increase the space occupied by them, sub-
stantially as deseribed.

Iv testimony whereof I affix my signature 15

in presence of two witnesses.
OTT. MERGENTHALER.
Witnesses:
WirriaM II. BERRY,
MurRraY HANSON.



