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To all whom it ma Y CONCErN: .
Be it known that I, CHARLES E. ROBERT81

a citizen of the Umted States, residing in Chi-

cago, 1n the county of Cook and State of Illi-
nols, haveinvented anew and useful Improve-
ment in Machines for Milling Nuts, of which
the following is a specification.

My 1nvent10n relates to machines for mill-
ing the edge faces of bolt heads and nuts, and
is designed to improve the present coustruc-
tion of such machines.

In my improved machine I employ a pair

of horizontal rotating milling-cutters placed

opposite to each other, 8o 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

This nut-holder is mounted upon trunnions,
and i1s swung both up and down automablcally
The mechanism 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 ifrom a

longitudinal shaft actuated from. one of the
dnvm -pulley shafts or other suitable source
of power, the cam being so constructed as to
slide therack and swing the holder in both
directions. 1 also partmlly rotate the nut-
holder after each return swing movement, to
present fresh surfaces for the 'next-Operation
of the milling-cutters.
parts by which the nut is clamped are made
rotatable 1n the swinging head of the holder,
and the rotation 1s caused automatically by
devices which will be fully described herein-
I also catse the periodical rotation
above mentioned to cease automatically by
mechanism set forth at length in the descrip-
tion given below herein when the nut has been
treated upon ail sides.
various mechanisms and their construction and
mode of operation will be understood from the
drawings accompanying this specification and

forming part thereof, 1n which—

e

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

rotation of the nut.

posite sides of the nut.

For this purpose the

The nature of these ;

upon.

“attached to the head C?, the rack-bar being re-

Flg 5 is an enlarged flont view of | through the bed W

| the parts 1llust1ated in Fig. 4, the ha,nd wheel
‘being left off to show the parts behind it. Ti 1g8.

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. 8. Fig. 9 isan en-
larged vertical section through the nut-rest
upon the line 9 9 of Fig. 8. Fig. 10 is an en-
larged horizontal sectwn thromh the cluteh- 60
ing devices for operating and stopping the
TFigs. 11 and 12 are de-
tail views of the spring bolt whereby the nut-
holder is locked against rotatwn during the
milling Operatlons 65

-In said drawings, W represents the bed of
the machine, the upper surface thereof acting
also as a shdeway, upon which the cutter-car-
rving head-stocks and the nut-holding devieces
may be moved 10n01tudma.11y and dd_]llSted as 70
occasion requires.
- Arand B are each 10bat1no mllhng tools or
cutters having a common axial line and placed
with their operating ends toward -each other,
50 they may operate simultaneously upon op- 75
They are respectively |
operated by pulleys A B, mouuted in head-
stocks A’ B~

C represents a saddle sliding upon the bed

‘W, and held thereto by the bolt w and shoe w'. 8o

Upon this saddle is secured, as shown in Fig.

9, a casting, embodying & p&n (, to receive
the cuttings from the milling, and side cheeks,
C* C. 1In the latter the nut-holding devieces
now to be deseribed are supported by the trun-
nions ¢, resting in bearings ¢. The nut, pre-

85

| paratmyto bemg milled, is threaded upon the

end of a rod, ¢, extendmo‘ through a sleeve,
¢*, and therod after being adjusted 18 elamped
so as to be 1mmovable in the sleeve by turn-
ing the hand-wheel ¢, which is threaded upon
the opposite end of said rod ¢. The sleeve ¢
is free to rotate in the head C°, and the latter-
oscillates upon the trunnions ¢ and carries the
nut down into contact with the milling-tools
and back again after it has been operated
This oscillation is caused by the recip-

rocation of a rack-bar, D, which engagesade- -
pending toothed segment Ct, formed upon or

Do

100
ciprocated by a grooved cam, D', upon the end
of a transverse shaft, D? supported in bear-
ings (°, atbached to the saddle C and passing
The parts C C2 C2 and (‘3 e
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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
The shaft is actuated through the worm-
wheel D?, loose upon said shaft and having a
clutch side face, the sliding clutch G, keyed to

" the shaft by the pin g, but sliding thereon and

1.5

20

- milling operation.

25

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 thé shaft of pulley A’ through

pulleys D* and D" and a connecting-belt, D"

Retween the oscillations of the head €’ the
rod ¢ and sleeve ¢ are partially rotated to

present other surfaces of the nut for the next
This movement is caused

as follows: The cam E upon the clutch G en-
gages at every revolution with a swinging
lever, E/, pivoted upon the bracket ¢ and con-

nected by a jointed arm, E* 1, with a swing-

ing arm, 1, mounted upon the sleeve ¢ or
upon the hub of the ratchet-wheel E', and op-
erating said wheel intermittently by means of

 a pawl, E°, borne by the arm E’. The return

30

movement of thelever, which is caused by the
spring ¢ and isa quick 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

‘jts action upon the lever E. A set-screw, ¢,

serves to limit the return swing, and the pawl
is preferably influenced by a spring, asshown.
The parts composing the jointed arm E* E

40 are coupled together by a male and female

43

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 1its ro-
tary movements by a spring-bolt, F, secured in

a housing, I, upon the head C°, and entering

the peripheral spacesinthe wheel E'. A pin,

<o f, secured 1n the bolt, projects through the

535

housing, and an inclined-surfaced projection,

7', upon the arm- E? comes in contact there-

with at each forward swing of said arm I’
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.

60

The cavity f* holds the
bolt is depressed.
For the purpose of causing a cessation of the

spring by which the

rotary movements of the nut when it has been

milled upon all sides, the sliding clutch G 1s
thrown out of engagement with the gear D? at;
proper intervals.

the following devices: The shaft D* is con-
tinued to the front of the machine, and has.i

This is done by means of

mounted 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-

70

‘sitions for milling all its sides, the pinion G° 75.
is made three times the size of pinion G
the number of sides upon the nut is greater or -

1f

less than six, then the relative- difference In
size of the pinions is made greater or less ac- .
cordingly. The pinion G*is journaled upon 8o
a pivot, ¢, projecting from a stationary part
of the machine, and bears upon its hub an 1n-
clined-surfaced projection, ¢*, which at each

revolution of pinion G*, and each third revo-

lution of the pinion G’ and its shaft D? strikes 85

a like projection, ¢°, upon the hub of the slid-

ing clutch G. The colliding of these projec-
tions ¢* and ¢® forces the sliding part of the

cluteh out of engagement with the- gear D,

and as the opening of the clutch withdraws 9o
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 g* and 95
¢* 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 100
the shaft D? between the ring ¢° and the ping.
The machine then proceeds as before, miliing
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 1n the hub
¢ upon the pin ¢ 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 correspondingly-shaped rim of said ring.
This device is operated by the workman, who
takes hold of the knob and detains it from ro-

IOS" |

1I0

£15

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
clutch G D® apart also. The same spring ¢*
will close the elutch G D® whenever the knob
¢® is turned again to close its own clutch with
the ring ¢°. S |
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 na’, the latter form-
ing one side of the pan C. The head-stocks
may be secured upon the bed by set-screws 8s,

120

“or they may be held and adjusted in thesame

manner as the tail-blocks and tool-rests of 130
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 "oppdsit'e sides of the nut, the | operating the same, a clutch for carrying

IO

rs

pressure exerted byoneuponthe 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 eombmatlon in a nut- mllllng ma-
chine, of a pair of rotatlng 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 combmatlon with the rotating Imll

" ing-tools operating. upon opposite sides “of the

20

nuf, of holding devices for the nut having in-
termittent oscillating and rotating movements,
substantially as ql:)emﬁed

3. The cutters, the intermittently-oscillat-

- ing head, and the intermittently-rotating nut-

29

30

| oscﬂlatmo such head, and the actuating-shaft

40

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-
ing the nut, the mechanism for intermittently

D>, of a clutch connectmn between Sald oscil-
htmcr mechanism and said actuating-shaft,
Substfmtla]ly as set forth.

6. In a machine for milling nuts, the Oscﬂ
lating head, mechanism for mtel 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 shatft,

- snbstantially as set forth.

43
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7. In combination with the mechanism for
intermittently rotating the nat, a clutch for
carrying power to said meelmmsm and mech-
anism for opening said clutch blmed to operate
at stated intervals with respect to the rotating
movements of the nut, substantially as qum
fied.

S. In eombmatlon with the mech’m:lsm 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 mechamsms and

mechanism for opening said clutch timed to

operate at intervals, substantially as specified.

9. In combination with the mechanism for

intermittently 10tating the nut, a clutch for
carrying power o said mechamsm mechanism
for opening said cluteh timed £0 operate at
stated intervals with respect to the rotating
niovements of the nut, and the crank G° for
closing said clutch at will, substantially as

- specified.

10. In combination with the nut holdmﬂ

 power to the latter and mechanism for operat-

ing said clutch db will, substantially as "ipBCl
fied.

11. The combination, with the cutters, of
nut holding and moving devices consisting of
an intermittently - oscillating head, a rod
threaded at one end to receive the nut, a sleeve

70

75

surroundmg 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 s]eeve surrounding the rod,
and the hand-wheel threaded upon the other
end of the rod and adapted to clamp the nugt
against the sleeve, all supported in and 1n com-
bination with the head moving to 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

-80‘_ |

85___

having the toothed segment, in combination -

with the rack-bar meshmcr with said segment
and eam for sliding smd bar Substantlally as
specified.

14. In a nut-milling maehme, 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
L7, the pivoted lever, and the cam actuating
said lever, in combination with the shaf D?,
both said cams being mounted upon said shaft,
substantially as specified.

.90

95

- 1I00

15. The saddle C, the shaft Di‘supportedm -

bearings (@, secured to said saddle and having

a collar,d, the cam D', mounted upon said shaift,

bined, arranged, :zmd constructed as set forth.
16. The Combmatlon with the ratchet wheel

operating the nut- holder rod and sleeve, of the

bolt ¥, having the pin f, the smngmg armE3

.-havmo the 1nclined surfacef acting upon
- said pin and the pawl B, also carried ‘by said

arin, substantially as Speclﬁed
17 In combination with the inter mlttently
rotating nut-holder supported in a swinging

‘head, the jointed arm E’ F’, and a lever actu-
| ating said arm, substantially as specified. -

105
and worni-wheel D’ also on said shaft, all com-

IXIO

115

18. In combination with the elutch G D?, the -

rod ¢% attached to the sliding part G, the han-

dle ¢° ring r;, and shatt D‘a Substantldlly as

specitied.

19. In combination with the nut- holdel the |
cam E, lever B/, link E?, arm E°, pawl E°, wheel

B, and Spring 6‘3, substantially as Spgciﬁed..
20, In combination with the nut-holder, the
spring ¢, lever K/, link' E’, arm I, pawl E°,
and wheel I, substfmtla.lly as specified. -~
91. Tn a nut- milling machine, the combina-
tion of continuonsly- IOtdtlng 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 actuating
said head, a clutch for carrying power fron.

and 0perat1nw demces and the mechanism for | sald worm to said head, actuating mechamsm

120

125

130
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means for closing said clutch at pleasure, | the side pieces, C? C?, the head for carrying the
and means for releasing it antomatieally, 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* (7, for support- CHARLES E. ROBERTS.
s ing the nut-carrying head, and the pan C, cast | Witnesses: o
in one piece, substantially as specified. H. M. MUNDAY,

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

lllll
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