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UNITED STATES PATENT

OFFICE.

'LUTHER D. BURLINGAME, OF PAWTUXET, RHODE ISLAND, ASSIGNOR TO

THE BROWN & SHARPE MANU FACTUEI\G COMPANY,

RIIODE IbLA\I{D

OF PROVIDENCE,

. MILLING-MAOHINE.

SPEGIFIGATION formmg part of Letters Patent No. 597,390, dated J a,nuary 18, 1898.
Application filed J’anuary 25, 1897 S&rla,l Nﬂ b20,585= (No model.)

To all whom it DL CORCEFTL:

Be it known that I, LUTHER D. LURLIN
GAME, of Pawtuxet, in the county of Kent and
State of Rhode Is]and have invented certain

5 new and usefal Improvements in Milling-Ma-
chines; and I do hereby declare the ffollm’@ ing
specification, taken in connection with the
accompanying drawings, forming part of the

same, to be a full, clear, and e*met description |

to thereof.
The presant mventmn 1ela,tes to that elass
of machines in which a rotary cutter or mill-
‘ing-tool is employed to act upon the work,
whlch is carried past the tool by means of a

15 movable or adjustable table, and the main

features of the invention relate more espe-
cially to that class of machines in which the
table is moved by means of a rack and pin-
lon and commonly called ‘‘rack-feed” ma-
20 chines.

- In rack-feed machines as hemt{}fme con-
structed the mechanism for automatically
feeding the table has been so constructed and

~oarr anﬂ‘ed that when said mechanismisthrown |
25 out of operation automatically said table is

free to be moved in either direction, with the
vesult that the table is liable to be moved by

- the action of the cutter on the work or to be.
~accidentally displaced and thus injure both.

30 the cutter and the work. Ome of the features
of the present invention accordingly consists
in means for holding or locking the table of
a rack-feed m;a,(,hme In posnmn when the
means for feeding the table is automatlca,lly

35 thrown out of Opemtwn |

It is frequently desirable in mﬂhnfr—ma-
chines to manually operate the saddle a,nd the
table simultanecusly, but in rack-feed ma-
chines as heretofore constructed the hand-

40 feed for the saddle and the hand-feed for the |

table have been so arranged that this could

not be accomplished; and another feature of .

the invention consists in providing a rack-
-- feed machine with a saddle-feed and a table-
- 45 feed which are so arranged that they may be
manually operated Simultaneouslv

In machines in which the table is fed by

means of a sérew it has been possible under

o some condifions to manually operate the sad-
50 dle and the table simultaneously by reason

Of thef aet that the crank for manually Opemt-

Jacent to
that it may be operated simultaneously there-
with, whereby the table and saddle may be
conveniently operated simultaneonsly with-

i

" ing the table is located at the end of the table.

With certain adjustments of the table, how-
ever, such operation isinconvenient or, in the
case of large machines, impossible by reason
of the distance between the means for operat-

ing the saddle and the table-operating means;
‘and another feature of the present invention

accordingly consists in providing a milling-
machine with a manually-operated saddle-
feed and a manually-operated table-feed ad-
said saddle-feed and so arranged

out regard to the position of the table or the
size of the machine, and it i1s immaterial, so
far as this feature of the invention is con-
cerned, whether the machine be a rack-feed

machine or some other form of table -operat-

ing means be used.

A further feature of invention relates to
means for readily and conveniently reversing
the automatic feed for the table, so that the
machine may be Gperated to cut In either di-

leetion

55

6o

75

A further feature of invention relates to

an improved means for taking np the back-
lash between two inter meshuw teoﬂled mein-

bers. |
The mventmn further consisis in celtam

other features and eombmahems helem&ftm-
deseribed and claimed. |

Referring to the drawings, Figure 1 is a
front elevation showing so much of a milling-
machine embodying one form of the present

improvements as 1s necessary to illustrate the

same. Fig. 2 is a sectional view on line x z,
Fig. 1. I‘w* 3 is a sectional view on line ¥,
Fig. 1. F}ﬂs 41to7,inclusive, are details show-

ing the means for opelatmn‘ the automatic
feed-cluteh. IFig. § is a detail of the dewee
for taking up backlash. |
“The cutter -bearing spindle, the feed cones,
and the various parts of the machine not
shown may be of any well-known construe-
tion, and the knee 1 may be suitably guided

on gnideways formed on the frame of the ma-
chine and engaged by the ways 2 in the usual
- manner, the knee being adjusted vertically

by any well-known means commonly used
and actuated by means of a rod 3, projecting
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‘mounted,

the saddle
- ways 7, and: the

(A

-from the frontof the knee and adapted to be
.--opemted by a removable handle or erank.
-As Shown in-the drawings, the knee ig pro-
vided with ways 4, on which the ‘saddle 5 is
. said. saddle being moved or adj justed:

~ Dbymeansof arod 6 pFOJE‘(‘TIH“fFOm the front. |

of the knee and adapted to -be turned by a
- removable handle or crank, the rod acting
~through any well-known mechmu&m 1o move
‘The saddle 5 is .provided with
table 8 is mounted in said
Ways and is provided with undercut grooves |
9 forthe purpose of securing thereto the work |
‘or the work-supporting deuces
18 secured to the table and is engaged by -a
Ppinion 10, formed upon a stud 11, mounted
. In & blacket 12, depending from the saddle-

~and secured thereto by a bolt 13. S

~Any suitable means may be used for c}pel-_
ating the pinion 10 to feed the table, and any |
o S-u?it_able means for locking the table in posi-
tion when the said operating means is auto-
--matically thrown out may be employed, and
- inthedrawings is showna formof suchmeans

- A rack 110

which it is preferred to use. In the form

-shown- the pinion 10 is driven from a clutch
14, keyed to revolve with the shaft 15 and.

| ---adapted to be shifted into engagement with

o

one or the other of two-: beveled gears 16 17,
the table being. fed in one- dlrectmn or the---
. -other, dependlnw upon which of the gears the

. _driv‘ing-clutch 18 ‘In engagement with,“ A

. ‘bushing 18 is secured to the-shaft 15 at its

40
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on the saddle.
‘with lugs 19, and said bushmﬂ' may be con- |

~rear end and 1s mounted in asb'@;&ring formed:

- The bushing 18 is provided | 14 into engagement with either the gear 16 or

nected to the feed-cone or other operating
means-in any well-known manner.

- The beveled gears 16 and 17 are provided
with projecting hubs which are mounted to
revolve in bearings 20 21, formed in the sad-
dle 5, the shaft 15 passing through the hubs
of sald gears and belng supported thereby.
The shaft 15 1s provided with two grooves be-
tween the gears 16 and 17, in which are two
keys 22, which pass through slots formed in
a sleeve 23, interposed between the gears 16
and 17, and engage grooves formed in the
cluteh 7, said cluteh being thus revolved con-
tmuously with the shaft 15 while being capa-
ble of a sliding motion thereon. The gears
16 and 17 are p10V1ded with elutch-faces 24
25, adapted to engage the clutch-faces on the
clutch 14.
with a beveled gear 26, secured to a shaft 27,
mounted in bearings 28 29, carried by the
saddle 5. The shaft 27 carries a worm 30,
which engages a worm-wheel 31, secured to
stud 11, and sald worm and wor m-‘wheel sServe
in this instance to lock the table in position
when the cluteh 14 is shifted to throw the au-
tomatic feed out of operation.
preferred to so connect the pinion 10 with its
driving means that said connections will form
the means for locking the table when the driv-
ing means is rendered inoperative, it will be

understood that the invention is not limited

The gears 16 and 17 are in mesh.

While it is -

to this form of locking means, but that any -
+ form of such means-may be employed and.
that said means may be independent. of the
sald connections WIthDut depmtmﬂ* fxom the -
-;_pre%ent invention. - -

‘The drwmﬂ*-elutéh. 14 may be shlfted 13{) -

| throw the &utomame feed out of operation or
“to change the direction of the feed by any.
i‘suit&ble meansand in the form shownisshift-
ed by the following mechanism: The cluteh: -

14 is provided with an annular groove 32, -

which is engaged by a yoke 33, secured to a
rod or bar 34, sliding in guides formed in the
saddle 5 and provided at its forward end with
~rack-teeth 35. |
plate 37, secured to the front of the saddle,
and has secured thereto a-segmental gear 38,
~which engages the rack-teeth on the rod 34.
- A handle 39 projects from the gear 33, and by

A stud 36 is mounted in a

operating said handle the clutch 14 may be - -

sald cluteh automatwall}, so that the auto-

“matic feed is thrown out of operation, is as
-follows: A plate 40 is'secured to the stud 36 -
and occupies a horizontal position when the
~¢luteh-14 1s out of engagement with both the-
~gears. 16 and 17, in which position of the-
cln‘rch the means for opérating the table is
-out of- 0perat10n and the table is locked in -
A-slide 41 is guided in the plate 37
and 1s provided withra rearwardly-extending -
| projection or arm 42, which is arranged to
engage the plate 40. - 'When the gear 38 is
“moved in either direction to-move the cluteh -

position.

shifted as desired. The means for shifting -

100 -

17, and thus throw the automatic feed into -

operation, the plate 40 is rocked into an in-
clined position and lifts the slide 41 into the
path of a dog 43, adjustably secured in an un-
dercut groove formed in the edge of the ta-
ble. When the dog 43 engages the slide 4.1,
sald slide is forced down and the arm 42 acts
upon the plate 40 and moves said plate into
a horizontal position, thus moving the clutch
14 out of engagement and arr estl ng the move-
ment of the table.

In order that the table may be quickly re-

turned to its initial position after each cut

when the machine is operating to cut in one
direction only and also to enable large ad-
justments of the table to be quickly made,
means are provided for manually operating
the table, which are as follows: A beveled
gear 44 1s formed upon the under face of the
worm-wheel 31 and is engaged by a beveled

‘gear 45, formed upon the end of a sleeve 40,

journaled in the bracket 12. A rod 47, suit-
ably journaled in the knee 1, passes through
the sleeve 46 and is connected therewith b}
means of a key 48, which slides in a slot 49,

formed in said- 10d when the saddle 18 ad

justed. Therod47isprovided witha squared

end at the front of the knee adapted to re-

ceive a removable handle or crank for turn-
ing the same. In order to enable the rod 47

to be turned to operate the pinion 10, it is
' necessary that the worm 30 should be out of

1C§
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turning bysaid worm. Accordingly the bear-
ings of the shait 27 are so connected with the
saddle that said shaft may be moved to throw

‘the worm out of engagement with the worm-

wheel. In the form shown the bearing 28 1s

- pivoted at 50, and the bearing 29 1s pivotally
S connected to aslide 51, mounted in a bracket
10

52, depending from the saddle. Theslide 51
is provided with a slot engaged by a pin 53,
projecting from the end of astud 54. A han-
dle 55 issecured to the end of stud 54 for turn-

‘ing the same to throw the worm into or out

of mesh with the worm-wheel. Theendof &

‘serew 56 projects into an annular groove

formed in stud 54 and prevents longitudinal

‘movement thereof, and a spring locking-pin-
57 engages recesses in said stud and servesto
hold said stud at either limit of its throw.
When the handle 55 is swung forward, the

bearing 28 is swung on its pivot 50, so as to

- throw the worm 30 out of engagement with

- 25

worm-wheel 31, but the movement is not suf-
ficient to throw the gear 26 out of engage-
ment with the gears 16 and 17. o

~ Ttisfrequently desirable to manually move
~ both the saddle and thetablesimultaneously,

-“which is not possible with the mechanism

30

35

thus far desceribed, forthe reason that the rods

6 and 47 are too near together, and in order to

enable this to be conveniently done the ma-

‘chine is provided with table-operating means

which is adjacent to the rod 6 and which is
so arranged that it may be operated simulta-
neously therewith. It is also desirabie that

‘the table should be slowly and accurately

- movedatsuchtimes, and it is accordingly pre-

0

~ ferred to so connect this table - operating |

means that it shall give a fine feed to the ta-

ble, and one manner of so connecting said-
- means is shown in the drawings and 1sas fol-

lows: A pinion 58 is secured to the hub of

~gear 17 and is engaged by a gear 59, secured
to a shaft 60, mounted in the saddle. The

shaft 60 extends beyond the front of the sad-

dle and is provided with a squared end adapt-

ed to receive a removable handle or hand-
wheel 61.

- tions of the saddle and table.

1
I

- Therack 110 may beformed of asingle piece,
if desired, butitis preferred to formsaid rack

- in two sections and to provide means for tak-.
ing up the backlash between said rack and -

pinion 10. In the form shown the rack 110

consists of two sections 110* and. 110° and

meansare provided for yieldingly forcingsaid

sections oub of alinement in either direction.

The section 110" has secured thereto two op-
positely-disposed plates 62 63, provided with

laterally-projecting portions 64 65, overlying

the section 110° and forming oppositely-ar-

The shaft 60 is thus conveniently
Iocated at the front of the machine adjacent |
to the rod 6 for operating the saddle, and the
operator can readily operate both shaftssimul-
taneously whatever may be the relative posi-

597,300 3

engagement with the worm-wheel 31, as oth- | ranged abutments. Intermediate the abut-
erwise the worm-wheel will be prevented from | ments 64 65 is a third abutment in the form
of ablock 66, engaged by aserew-rod 67, which

is journaled in a bearing 68, secured to the
table 8. Springs69 70 areinterposed between

| the block 66 and the abutments 64 65, which

abutments may be recessed, as shown, to re-
ceive said springs.
block 66 may be adjusted to compress eitherof
the springs 69 70, and thus force the teeth of

| section 110° out of alinement with the teeth of

section 110* in either direction, and thus pre-
vent backlash between rack 110and pinion 10,
the teeth of the sections being forced out of
alinement in one direction or the other accord-
ing to the direction in which the table 1s being
fed. While the device for taking up back-
lash is shown as applied to a rack, 1t 1s ob-
vious that it may be readily applied to any
other form of toothed member, and that this
feature of the invention 1s not limited to &
rack, but is of general application. :

The géneral operation of the mechanism

deseribed is as follows: The shaft 15 is con-

tinuously driven by suitable connections, as
hefore described, and the clutch 14 is there-
fore continuously revolved.
sired to feed the table automatically to the
right, the clutch is shifted by means of the
handle 39 into engagement with the gear 17,
thus causing said pinion to berevolved. The
cgear 17 acting through the gear 26, shatt 27,
worm 30, worm-wheel 31, stud 11, pinion 10,
and rack 110 now feeds the table, the gear
16 running idly in its bearing. DBy shifting
the eluteh into engagement with gear 16 the

table will be similarly fed in the opposite

direction. If it is desired to throw the au-
tomatic feed ount of operation automatically
when the table arrives at a certain point, the
dog 43 is adjusted into the proper position

clutch into the position shown in Fig. 2 out of
engagement with the gears 16 and 17, at which
time the table is securely held from any acei-

70

By turning the rod 67 the -

75

30

00

When it is de-

g5

I00

105

and operates upon the slide 41 to throw the

110

dental movement by the worm 30 and worm-

wheel 31. It will thus be seen that the direc-
tion of the antomatic feed for the table may
be quickly and conveniently reversed or
thrown out of operation without interrupting
the operation of the other parts of the ma-

chine, and that when thrown out either by

hand or automatically the table will be se-
curely held or locked in position. When 1t

| is desired to feed both the saddle and ‘the

table by hand, the clutch is thrown into the
position shown in Fig. 2, and operating-han-
dles are placed upon rod 6 and shaft 60, and
the operator operates one of these handles
with each hand. When itisdesired to quickly
return the table to its initial position or to
quickly move the table in adjusting the work,
the worm 30 is thrown out of engagement with
the worm-wheel 31 by throwing the handle 55
forward,and the tableis moved by meansof an

115

120

125

130

operating-handle placed upoun the end of shatt .
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- When a fine and accurate adjustment of | gears upon opposite sides of said former gear,

=the t&ble is desired, it may be obtained by:
opel*atmﬂ* the table throuﬂ*h the shaft 60.

‘What I elaim as my mveutwn and demr

| to secure by Letters Patent, is— -
... 1. In a milling-machine, the eombmatwn :
SENE wu:h the table, of a feed: therefor' embodying
~ a rack secu red to said table and a pinion en- |
- gaging said rack, means for automatically
throwing said foed out of operation,and means
for lockmn' said table in position when said
feed is thrown out, substantially as described.

2, In a milling- mac,hme, the combination

| Wrth the table, of a feed therefor, embadymﬂ* |
sald table: and a pinion .
 engaging said rack, means controlled by the
NEEREE movement of the tafble for throwing said feed
. out of operation, and means for: 1oc]£mﬂ' said
 tablein position whern said feed 18 Lhrown (mt
substantmlly as described.. I o
3. In a milling-machine, the Gombmatmné
e Wlth the: Lable of a feed therefer embOdVHlﬂ‘?
- arack seeured to sald table and a pinion en-
- . gaging said rack; means for reversing the di-
'reetlon of said feed means for autﬂmatwally:
- throwing said feed out of ‘operation, and
o means for- loekmg said table in position when |
. said feed IS thmwn out su bstantmlly as de-—é

seribed. .

4. In a m1111HW-macll1ne the eombmamoné
s ;.Wlth the table, a rack Secured thereto, and a
pinion engaging said rack, of means for op-
erating 5&1(1 pinion, means for automatically:
~ throwing said operating means out of opera-
~tlon, and means for locking said table in po-:
-sition when said 0pera,t1nﬂ* means is thrown

out, substantially as descrlbed

5. In a milling-machine, the combination
with the table, a rack secured thereto, and a
pinion engaging said rack, of means for op-
erating said pinion, means controlled by the
movement of the table for throwing said op-
erating means out of operation, a,nd means
for lockmg said table in position when said
operating means is thrown out, substantially
as described. :

6. In a mﬂhng—machine, the combination
with the table, a rack secured thereto and a
pinion engaging said rack, of a driver for
sald pinion, a worm-wheel connected with said
pinion, a worm engaging said worm-wheel,
and connected with smd driver, and means
for automatically throwing said dri 1ver out of
operation, substantially as described.

7. In a milling- machme the combination

with the table, a mck secured thereto, and a
pinion engaging said rack, a worm- wheel con-
nected Wlth smd pinion, a worm engaging said
worm-wheel, means comprising a elutch for
driving said worm, and means for automat-
1cally throwmﬂ said cluteh out of operation,
substantially as described.

8. In a milling-machine, the combination |

with the table, a 1*&011 secured thereto, a pin-
1on engaging said rack, of a worm- wheel COnL-
nected with S{:le pinion, awormengaging said
worm-wheel, a gear connected with sa id worm,

'WOI‘

satd worm-wheel, a

%:;md meauns for driving either of said gears in
- the same direction substa,ntmllya,s descrlbed
109 In a mlllmﬂ'-machme, the combination
| éWlth the table, a rack secured thereto, anda =
pinion engaging said rack, of a worm-wheel =~ =
%Cﬁnﬂect%efd%mthgsaid pinion, a worm engaging
gear connected with said.
, two gears meshmﬂ' with said gear,and : -
a cluteh for driving elther of said O*ears, sub-- o
fstan’rmlly as descmbed EERN EERERS

5

10, In a mﬂlmﬂ‘-mcwhme, the eombmatmn? SR

;11?11;11:8; saddle, and means for manually operat-
ing the same, of atable mounted on said sad-
dle, a rack secured to said table, a pinion en-
| gaging said rack, and means for manually op-
%erat1nw said pinion arranged to be operated
251mu1tmleously with the saddle- Opemtmﬂ'? -
‘means, substantially as described. BERERRES
11 Ina milling-machine, the combln&tlon? g
;Wlbh a saddle, and means for m RERRES
ating the same of a table mounted on said =
saddle, a shaft projecting from ‘the front of
the saddle, and gearing comprising a worm = @
'and wormwwheel for: connectmﬂ' said shaft@
:w1t11 the table, Subbtantm,ll} as deserlbed BEREEE

8:::-

manually oper- :

90

12, Ina mlllmo machine, the combination

5W1th a table, a rack secured thereto, a pinion a
| engaging said rack, means for operat}mﬂ' said
| pinion in either du*ectlon a driver for said. - -
means and means for Shlftlnﬂ' scud drwer* teé EEREE R
‘change the direction of the feed SRR ’

- 1.3. In a milling-m

gaging sald rack, means for Operatmﬂ said
pinion in either dlrectlon, and means carried
by the saddle for changing the direction of
the feed, substantially as desc.i ibed.

14. In a milling-machine, the combination
with a table, a raek secured thereto, a pin-
ion engaging said rack, means for operatlnw
sald pinion in either dlrectlon a clutch for
driving said operating means, and means
for shifting sald cluteh, substa,ntially as de-
scribed. |

15. In a milling-machine, the combination
with a saddle, and a table mounted thereon,
of a rack secured to said table, a pinion en-
gaging sald rack, means for operating said
pinion in either dlrectlon a driver for said
means and means carried by the saddle for

shifting said driver to change the direction

of the feed substantially as deserlbed

16. A toothed member formed in sections
and means for yieldingly foreing said sections
out of alinementin either dwectlon substan-
tially as described.

17. A toothed member formed in sections,
springs for forcing said sections out of aline-
ment in either dlreemon and means for en-

ergizing either of said SDrmﬂ's substantially

as descnbed
18. A toothed member formed in sections,

two oppositely-dispoged abutments upon one
section, an abutment between said former
. abutments, springs interposed between the

. machine, the eombmdtmn ;';
with a saddle, and a table mounted thereon, =
of a rack secured to said table, a pinion: en-

I05
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former abutments and theintermediate abut- butments, springs between the abutments
ment, and means for adjusting distance be- | and means for adjusting the Intermediate
tween the abntments &ubstantmlly as de- | abutment, Subsmntlally as deseribed.k

- scribed. - | e LUTHER D BURLINGAME
g 19. A toothed member formed in sectwns Witnesses: .
oppositely-disposed abutments upon one sec- | R. A. BATES,
tion, an intermediate abutment between sald "Epwin P. ALLEN.
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