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UNITED STATES

PaTeENT OFFICE,

CHARLES E. ROBERTS,

OF CHICAGO, ILLINOIS.

MACHINE FOR MILLING NUTS,

SPECIFICATION forming part of Letters Patent No. 355,718, dated January 11, 1887,

Application filed September 28, 1886. Serial No. 214,725,

To all whom it may concern:.

Be it known that I, CHARLES E. ROBERTS,
a citizen of the United States, residing in Chi-
cago, in the county of Cook and State of Illi-
nois, haveinvented a new and useful Improve-
ment in Machines for Milling Nuts, of which
the following is a specification.

My 1nvent1(_m relates to machines for mill-
ing the'edge faces of bolt heads and nuts, and
is designed to improve the present construc-
tion of such machines.

In my improved machine I employ a pair
of horizontal rotating milling-cutters placed
opposite to each other, so as to operate upon
opposite sides of the nut simultaneously, and
a nut-holder swinging at-right angles to the
cutters and acting to lower the nut into the
space between and in contact with the cutters.
This nut-holder is mounted upon trunnions,
and is swung both up and down automatically.
The meehanlsm by which the holder is swung
is the following: A toothed segment attached
to the holder engages with asliding rack oper-

ated by a cam upon a transverse shaft receiv--

ing motion through a gear and worm from a
longitudinal shaft actuated from one of the
driving-pulley shafts or other suitable source
of power, the cam being so construected as to
slide therack and swing the holder in both
directions. I also partially rotate the nug-
holder after each return swing movement, to
present fresh surfaces for the next operation
of the milling-cutters. TFor this purpose the
parts by which the nut is clamped are made
rotatable in the swinging head of the holder,
and the rotation is caused automatically by
devices which will be fully described herein-
after. I also catse the periodical rotation
above mentioned to cease auntomatically by
mechanism set forth at length in the descrip-
tion given below herein when the nut has been
treated upon all sides. The nature of these
various mechanisms and their construction and
mode of operation will be understood from the
drawings accompanying this specification and
forming part thereof, in which—

Figurel is a plan of my improved machine,
and Fig. 2 a front elevation thereof. Fig. 3
is a transverse section or line 3 3 of Fig. 1
Fig. 4 is a transverse section enlarged, show-
ing the side of the nut-holding and operafing
devices. Fig. 5 is an enlarged front view of

" posite sides of the nut.

(No model.)

the parts illustrated in Fig. 4, the hand-wheel
being left off to show the parts behind it. Ti igs.

6 and 7 are enlarged detail views of portions 55
of the machine. Flg 8 is an enlarged section
upon the line 8 8 of Fig. 3. Fig. 9 is an en-
larged vertical section through the nut-rest
upon the line 9 9 of Fig. 8. TFig. 10 is an en-
larged horizontal sectlon through the clutch-
ing devices for operating and stopping the
rotation of the nut. Figs. 11 and 12 are de-
tail views of the spring- bolt whereby the nut-
holder is locked against rotabion during the
milling operablons

“In said drawings, W represents the bed of
the machine, the upper surface thereof acting
also as a slideway, upon which the cutter-car-
rying head-stocks and the nut-holding devices
may be moved longitudinally and dd_]usted as
occasion requires.

A and B are each rotating milling tools or
cutters having a common axml line and placed
with their operating ends toward -each other;
so they may oper ate simultaneously upon op-
They are respectively
mounted in head-
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operated by pulleys A’ B,
stocks A’ B

C represents a saddle sliding upon the bed
W, and held thereto by the bolt w and shoe w'.
Upon this saddle is secured, as shown in Flg
9, a casting, embodying a pan, ¢/, to receive
the cuttings from the milling, and s1de cheeks,
CC. In the latter. the nut-holding devices
now to be described are supported by the trun-
nions ¢, resting in bearings ¢t, The nut, pre-
paratory to bemg milled, is threaded upon the
end of a rod, ¢, extendmfr through a sleeve,
¢*, and therod after bemgadjusted isclamped
so as to be 1mmovable in the sleeve by turn-
ing the hand-wheel ¢/, which is threaded upon
the opposite end of sald rod ¢. The sleeve ¢
is free to rotate in the head C?, and the latter
oscillates upon the trunnions ¢ and carries the
dut down into contact with the milling-tools
and back again after it has been operated
upon. This oscillation is caused by the recip-
rocation of a rack-bar, D, which engagesa de-
pending toothed segment Ct, formed upon or
attached to the head C’, the rack-bar being re-
ciprocated by a grooved cam, D’,supon the end
of a transverse shaft, D% supported in bear-
ings %, attached to the saddle C and passing
through the bed W. Theparts C C2 Cand C°
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make up what may be appropriately termed
the ‘““nut-rest’’ in analogy to the tool-rest of
an ordinary lathe.

The shaft D*is provided with a rigid collar,
d, by which and the cam D’ it is held firmly
against end play, the collar setting up against
the shaft-bearing upon one side and the cam
setting up against the bearing upon the other
side. The shatt is actuated through the worm-
wheel D? loose upon said shaft and having a
cluteh side face, the sliding clutch G, keyed to
the shaft by the pin g, but sliding thereon and
engaging with the clutch-face of gear D?, the
worm D* upon the shaft D° and meshing with
the worm-wheel D?, and the shaft D, receiving
power from the shaft of pulley A’ through
pulleys D° and D" and a connecting-belt, D"

Between the osecillations of the head C* the

~rod ¢ and sleeve ¢’ are partially rotated to
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present, other surfaces of the nut for the next
milling operation. This movement is caused
as follows: The cam E upon the clutch G en-
gages at every revolution with a swinging
lever, B/, pivoted upon the bracket ¢ and con-

‘nected by a jointed arm, E* ¥, with a swmo*

ing arm, E’, mounted upon the sleeve ¢* or
upon the hub of the ratchet-wheel K, and op-
erating said wheel intermittently by means of
a pawl, E’, borne by the arin E’.. The return
movement of thelever, which is caused by the
spring ¢’ and is aqulck one, carries the ratchet-
wheel with it by the engagement therewith of-
the pawl. In Fig. 5 this engagement of the
wheel and pawl will take place in the notch

35 just above the pawl before the cam has ceased
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its action upon the lever E. A set-screw, ¢,
serves to limit the return swing, and the pawl
is preferably influenced by aspring, as shown.

The parts composing the jointed arm E* B
are coupled together by a male and female
screw-joint, (particularly illustrated in Fig. 7,)
one part being thereby permitted to twist upon
the other, to accommodate the swinging of the
head C® without affecting the ability of the
arm to perform all its functions.

The ratchet-wheel is locked between its ro-
tary movements by a spring-bolt, F, securedin
a housing, F’, upon the head C?, and entering
the perlpheral spacesin the wheel E. A pin,

so f, secured in the bolt, projects through the
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housing, and an inclined-surfaced proyectlon,
f’y upon the arm- E? comes in contact there-
with at each forward swing of said arm E?,
and raises said bolt, thereby releasing the
wheel, so it can rotate with the pawl E°. The

form of this bolt is more particularly set forth -

in the detail views, Figs. 11 and 12, the leg f*
thereof serving as a guide in its movements.
The cavity f° holds the spring by which the
bolt is depressed.

For the purpose of causing a cessation of the
rotary movements of the nut when it has been
milled upon all sides, the sliding clutch G is
thrown out of engagement with trhe gear D*at
proper intervals. This is done by means of
the following devices: The shaft D* is con-
tinued to the front of the machine, and has.

mouunted thereon a pinion, G’. The pinion G’
meshes with another pinion, G’ which bears
a certain relation in the matter of size to the
pinion G/, depending upon the number of sides
possessed by the nut being milled. Thus; in
the drawings, the nut operated upon being six-
sided, and requiring to be placed in three po-
sitions for milling all its sides, the pinion G*
is made three times the size of pinion G'. If
the number of sides upon the nut is greater or
less than six, then the relative- difference in
size of the pinions is made greater or less ac-
cerdingly. The pinion G*is journaled upon
a pivot, ¢, projecting from a stationary part
of the machine, and bears upon its hub an in-
clined-surfaced projection, ¢° which at each
revolution of pinion G*, and each third revo-
laution of the plmon G’ and its shaft D?, strikes
a like projection, ¢, upon the hub of t,he slid-

ing clutech G. The colliding of these projec-

tions ¢* and ¢° forces the sliding part of the
clutch out of engagement with the- gear D?,
and as the opening of the clutch withdraws
power from the part G, that part and the shaft
D? at once stop, and no further movement of
the nut, either oscillatory or rotary, takes
place until the clutch is closed again.

The clutch is kept open by the parts ¢* and
¢° until the finished nut has been replaced by
a fresh one, and then the operator turns the
crank or hand wheel G* until said parts have
passed each other, and the clutch is then closed
by the spring ¢*, confined in the hollow end of
the shaft D? between the ring ¢* and the ping.
The machine then proceeds as before, milling
the nut upon all sides and stopping automatic-
ally when done.

As it is sometimes desirable to stop the os-
cillation or rotation of the nut-at unexpected
times, I have provided means for that pur-
pose, consisting of a rod, ¢°, secured in the hub
¢' upon the pin g and extending through and
beyond the ring ¢°,and furnished with a knob,
¢° capable of ‘turning thereon, and having a
cam, ¢°, formed upon its rim bearing against
the eorrespondingly-shaped rim of said ring.
This device is operated by the workman, who
takes hold of the knob and detaios it from ro-
tation for an instant, while the ring continues
in motion, thereby causing these parts to sepa-
rate, and in so doing to draw the parts of the
clutech G D® apart also. The same spring ¢*
will close the clutch G D* whenever the knob
¢° is turned again to close its own cluteh with
the ring ¢°.

The spaces m in the shaft D* permit the slid-
ing of the clutch by giving room for the move-
ment of pin g. The cheeks C* C*are connected
and supported by the ribs n#/, thelatter form-
ing one side of the pan C'. The head-stocks
may be secured upon the bed by set-screws ss,
or they may be held and adjusted in the same
manner as the tail-blocks and tool-rests of
lathes. Theoil issupplied to the milling-tools
from the reservoir O.

By employing two milling-tools placed ex-
actly opposite to each other and acting simul-
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-taneously upon bppdsit’e sides of the nut, the

pressure exerted by oneuponthe nutislargely
neutralized by the pressure of the other,
thereby relieving the holding devicesin some
measure. The opposite sides of the nut thus
treated are more apt to be exactly parallel
than when one side is milled at-a time.

I claim—

1. The combination, in a nut- mllllng ma-
chice, of a pair of rotating milling-cutters
placed opposite to each other, and a nut-hold-
ing head automatically swinging at intervals
past the cutters and back again, and the de-

vices for so actuating the head, substantially-

as set forth.
2. The combination, with the rotating mill-

"ing-tools operating upon opposite sides of the

nut, of holding devices for the nut having in-
termittent oscillating and rotating movements,
substantially as Qpemﬁed

3. The cutters, the intermittently-oscillat-
ing head, and the intermittently-rotating nut-
hol_der supported in said head, all combined
and operating substantially as'specified.

4. The cutters, the oscillating head, mech-
anism for intermittently actuating said head,

the rotatable nut-holder, and mechanism for_

intermittently actuating said holder, all com-
bined and operating substantially as specified.

5. In a machine for milling nuts, the com-
bination, with the oscillating head for carry-
iog the nut, the mechanism for intermittently
oseillating such head, and the actuating-shaft
D3 of a elutch:-connection between said oscil-
htlnov mechanism and said actuating-shaft,
subst'mtlally as sef, forth.

In a machine for milling nuts, the oscﬂ
latmw head, mechanism for 1ntel mlttently 0s-
cillating said head, the rotatable nut holder,
and mechanism for intermittently rotating the
same, in combination with the actuating-shaft
D and a clutch-connection with said shaft,
substantially as set forth.

7. In combination with the mechanism for
intermittently rotating the nut, a clutch for
carrying power to said mechanism, and mech-
anism for opening said clutch timed to operate
at stated intervals with respect to the rotating
movements of the nut, substantially as speci-
fied.

S. In combination with the mechanism for
intermittently rotating the nut and the mech-
anism for intermittently operating the head
which carries the nut to the cutters, a clutch
for carrying power to said mechanisms, and

mechanism for opening said clutch timed to

operate at intervals, substantially as specified.

9. In combination with the mechanism for
intermittently. 1otating the nut, a cluteh for
carrying power to said mechanlsm mechanism
for opening said clutch timed £0 operate at
stated intervals with respeet to the rotating
movements of the nut, and the crank G* for
closing said clutch at will, substantially as
specified.

10. In combination with the nut holding
and operating devices and the mechanism for

operating the same, a clutch for carrying
power to the latter and mechanism for operat-
ing said clutch db will, substantially as speci-
fied.

11. The combination, with the cutters, of
nut holding and moving devices consisting of
an intermittently - oscillating head, a rod
threaded atone end fo receive the nut, a sleeve
surrounding ‘the rod, and a hand-wheel, the
rod, sleeve, and wheel being jointly rotatable
in the head, substantially as set forth.

12. The rod having the threaded end to re-
ceive the nut, the sleeve surrounding the rod,
and the hand-wheel threaded upon the other
end of the rod and adapted to clamp the nut
against the sleeve, all supported in and in com-
bination with the head movingto carry the nut
to the cutters, substantially as specified.

13. In a nut-milling machine, the head car-
rying the nut and its clamping devices and
having the toothed segment, in combination
with the rack-bar meshing with said segment
and cam for sliding said bar, substantially as
specified.

. 14, In a nut-milling machine, the intermit-
tently-oscillating head for moving the nut to
and from the cutters, the toothed segment, the
sliding rack-bar, the cam for actuating the bar,
the nut-clamping devices intermittently rota-
table in said head, the ratchet-wheel, the pawl,
the arm carrying said pawl, the jointed arm
I, the pivoted lever, and the cam actuating
said lever, in combination with the shaft D?,
both said eams being mounted upon said shaf,
substantially as specified.
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15. The saddle C, the shaft D? supportedin -

. bearings C°, secured to said saddle and having

acollar,d, the cam D', mounted npon said shaft,

105

and worm-wheel D? also on said shaft, all com-

bined, arranged, and constructed as set forth.

16. The combination, with the ratchet wheel
operating the nut-holder rod and sleeve, of the
bolt ¥, having the pin f, the swinging arm I,
havmo the inclined surface f', acting upon
said pin, and the pawl E° also carried ‘by said
arm, substantially as specified.

17. In eombination with the intermittently-
rotating nut-holder supported in a swinging
head, the jointed arm K’ E, and a lever actu-
ating said arm, substantially as specified. -

II10
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18. In combination with the clutch G D?, the -

rod ¢f attached to the sliding part G, the han-
dle g%, ring ¢% and shaft D’ sobstantially as
specified.

120

19. In combination with the nut- holdel the

cam E, lever B/, link F?, arm E*, pawl E, wheel
EY, and spring efl, sqbstantially as spgciﬁed.
20. In combination with the nut-holder, the
spring ¢, lever E, link- F?, arm F’, pawl E°,
and wheel kY subsmntlally as spemﬁed .
21. Ina nut milling machine, the combina-
tion of cont-inuoLlsly-l'ota_ting cutters, the con-
tinuously-rotating worm D*, the gear D, mesh-
ing with said worm, a head for carrying the
nut to the cutters, mechianism for actnating
said head, a cluteh for carrying power fron.
said worm to said head, actuating mechanism,
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means for closing said cluteh at pleasure, | theside pieces, C* C%, the head for carrying the
and means for releasing it automatieally, sub- | nut to the cutters, and the clamping devices .

stantially as specified. for holding the nut, substantially as specified. 10
22. The supporting sides C* C?, for support- CHARLES E. ROBERTS.
5 ing the nut-carrying head, and the pan O, cast ‘Witnesses: '
in one piece, substantially as specified. H. M. MUNDAY,

23. The rut-rest consisting of the saddle C, EDMUND ADCOCK.




