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UNITED STATES PATENT OFFICE. 
GEORGE RICHARDS, OF BRUSSELS, BELGIUM. 

M L N G -- MACH I N E. 

SPECIFICATION forming part of Letters Patent No. 660,200, dated October 28, 1900. 
Application fid March 16, 1900. serial No. 8,895. (No model) 

To (till whom it may concern: 
Be it known that I, GEORGE RICHARDs, a 

citizen of the United States, residing in Brus 
sels, Belgium, (post-office address 102 to 104 
Rue de Louvain, Brussels, Belgium,) have in 
vented certain new and useful Improvements 
in Milling-Machiues, of which the following 
is a specification. 

Applications forº foreign patents on this in 
vention have been applied för as follows-viz., 
in Great Britain, filed February 16, 1900, No. 
3,091. · . . . " 
This invention, pertaining to improvements 

in milling-machines, will be readily under 
stood from the following description, taken 
in connection with the accompanying draw 
ings, in which- • 

Figure, 1 is a front elevation of a milling 
machine embodying * my improvements, this 
view showing the machine provided with a 
vertical saddle adapted for horizontal mill 
ing; Fig. 2, a perspective view of the frame; 

. Fig. 3, a perspective view of the vertical sad 
dle employed for horizontal milling; Fig. 4, 
a front elevation of îine- vertical saddle em 
ployed for vertical milling; . Fig. 5, an eleva 
tion of the driving end of the machiné; Fig. 
6, an elevation of the outboard end of the ma 
chine, the outboard-housing being omitted; 
Fig. 7, a perspective view of the outboard 
housing; Fig. 8, a diagram illustrating the 
arrangement of the driving-belt; Fig. 9, a 
perspective view, of somewhat diagrammatic 
character, of the moving parts pertaining to 
the transmission of the various feed notions; 
Fig. 10, a horizontal section in the plane of 
line a of Figs. 1 and 5 through certain mem 
bers of the driving and feeding mechanism; 

; and Fig. 11, a substantially vertical section 
through the båck-gear mechauism in the plane 
of tine a of Fig. 5. " - 

In the drawings, quite ignoring Fig. 4 for 
the present, 1 indicates a horizontal bed pro 
vided with a longitudinal slide, preferably of 
dovetail section, for a saddle; 2, a coluunn 
rising from one end of the bed and integrally 
formed therewith and provided with a verti 
cal slide, preferably of dovetail section, for a 
saddle; 3, a hollow body disposed below and 
Kerving to support the bed and column strne 

i ture and to give suppo G andh inclosure for 
various elements of the driving and feed 

spindle journaled horizontally in bearings 

mechanism; 4, a saddle gibbed to and slid 
ing on the bed, this saddle being hera inafter 
termed the “hori?ontal” saddle; 5, a turn- 55 
table swiveled on the top of the horizontal 
saddle, as usual in universal milling - mal 
chines; 6, the work-table gibbed to and slid 
ing horizontally in the turn-table and adapt 
ed to receive the work or the work-holding 6o 
fixtures, the entire arrangement of turn-table 
and work-table being as usual in universal 
milling-machines; 7, a saddle gibbed to and 
sliding upon column 2, this saddle being here 
inafter termed the “ vertical” saddle; 8, a 65 

carried by the vertical saddle and having at 
its inner end the usual socket or other arbor 
receiving feature; 9, the usual mill-arbor car 
ried by and projecting from the inner end of go 
spindle 8; 10, a cylindrically - bored socket 
rigidly connected with the vertical saddle antil 
disposed above spindle 8, with its axis paral 
lel therewith; 11, a cylindrical steady-bar fit 
ting socket 10 and adapted to turn and slide 
therein and project therefrom outwardly over 
the milling-arbor and having a downwardly 
projecting arm; 12, an eye formed in the ex 
tremity of the arm of the steady-bar, the axis 
of this eye being horizontal and at a distance 
from the axis of the steady-bar equal to that 
between the axis of the steady-bar and the 
axis of spindle 8; 13, a second eye carried . 
by the arm of the steady-bar at the same 
distance from the axis thereof as eye 12, this 
second eye. 13 being preferably of smaller 
bore than eye 12; 14, a clamp gibbed to and 
adapted for sliding adjustment on bed 1; 
15, a rigid column rising from the clamp to 
the rear of the axial line of spindle 8; 16, a 
bearing secured firmly but adjustably to col 
unn 15, so as to be adjusted vertically there 
on, the axis of this bearing being horizon 
tal and in the vertical plane of the axis of 
steady-bar 11; 17, a cylindrical prolongation 95 
of steady-bar 11 outwardly beyond the arm 
supporting eyes 12 and 13, this prolongation : 
of the steady-bar fitting the bearing 15; 18, 

75 

a pulley mounted loosely on the outer end 
of the spindle 8 or, what is the same thing, oo , 
on an outwardly-projecting portion of the -------- 
outer bearing of the spindle, as shown in 
Fig. 11; 19, a disk carried by pulley 18 and 
having one or more locking - notches in its 

  

  

  



. periphery; 20, a gear fast on the onter end of 
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spindle 8 outwardly beyond disk 19; 21, a. 
locking-bolt sliding radially in gear 12 and 
adapted to be adjusted into or out of engage 
ment with a notch in the disk, so as to cause 
the gear 20, and consequently the spindle, to 
b? locked to or released fron pulley 18; 22, 
an eccentric stud mounted in a bearing car 
ried by the vertica? saddle 7 parallel with the 
axis of spindle 8; 23, a handle for turning 
this eccentric stud; 24, a pinion carried by 
pulley 18 between that pulley and disk 19; 
25, a gear mounted looselyon eccentric stud 22 
and adapted, when the studis properly turned, 
to engage with pinion 24; 26, a pinion fast 
with gear 25 and adapted to engage with gear 
20, gear 20, pinion 24, gear 25, and pinion 26, 
and notched disk. 19 constituting the back 
gear of the spindle-driving mechanism; 27, a 
cone-pulley mounted loosely on a stud project 
ing outwardly from column 2 to the rear of 
and parallel with spindle 8, this cone-pulley 
being adapted to receive the main driving 
belt of the machine and provide for ehanges 
in driving speed; 28, a pulley fast with cone 
pulley 27 and disposed in the vertical plane 
of pulley 18, so that a belt may engage both 
pulleys; 29, a stud projecting outwardly from 
the side of vertical saddle 7; 30, an idle pul 
ley mounted on this stud below pulley 18 
aud in the vertical plane thereof; 31, Fig. 10, 
a swinging arm mounted on the body 3 below 
vertical saddle 7, the axis" of swinging mo 
tion of this arm being parallel with spindle 8; 
32, bolts uniting arm 31 to the body and serv 
ing to clamp the arm in adjusted angular po 
sition ; 33, an eccentric stud mounted in arm 
31 parallel with the axis of swinging motion 
of the arm; 34, a pulley mounted loosely on 
eccentric stud 33 in the vertical plane of pul 
leys 18, 28, and 30, so that one belt may en 
gage the four pulleys; 35, a haud le for turn 
ing eccentric stud 33; 36, a belt êngaging pul 
leys 18, 28, 30, and 34; 37, the Inain feed-shaft, 
the samme being journaled in the body in the 
axis of swinging motion of arm 31 and being 
geared to pulley 34, as hereinafter explained; 
38, Fig. 9, a disk secured upon the inner end 
of main shaft 37 and inclosed within the hol 
low body of the machine, this disk having 
preferably a yielding face, as of leather; 39, 
a splined shaft journaled in the body verti 
cally alongside the face of disk 38, with its 
axial line intersecting that of shaft 37; 40, a 
bush-wheel splined to shaft 39 and having its 
periphery engaging the face of disk 38, so 
that motion will be transmitted from shaft 37 
to shaft 39; 41, a vertically-sliding bearing, 
in which is journaied the hub of bush-wheel 
40; 42, an index-pointer carried by an arm 
projecting outwardly from bearing 41, this 
pointer being exterior to the body of the ma 
chine, which is slotted to permit the vertical 
play of the arm carry ing the pointer; 43, a 
graduated index at the margin of the slot just 
referred to, the graduations indicating the ver 
tical position of bush-wheel 40 relative to the 

engaging gears 55 and 56; 58, a clutch splined 

axis of the disk which drives it; 44, a screw 
mounted vertically in the hody of the machine 
paralled with bush-wheel shaft 39 and engag- 7 
ing bearing 41 as a nut, so that the turning of 
the screw will serv? in adjusting the bush 
wheel diametrically aeross the disk which 
drives it; 45, a shaft journaled in the body of 
the machine and projecting exterior thereto 7 
to receive a hand-crank; 46, gearing connect 
ing the inner end of shaft 45 with screw 44, 
whereby the manipulation of the hand-crank 
may serve in turning the screw and adjusting 
the bush-wheel,spiral gearing being employed 8 
in the exemplification; 47, a splined shaft , 
journaled longitudinally in bed1; 48, a worm 
wheel fast on this shaft; 49, a worm fast on : -- 
bnsh-wheel shaft 39 and engaging worm-wheel || Y. 
48, whereby the turniug of nuain feed-shaft 8........ 
37 imparts rotary motion tc bed-shaft 47 in a 
direction and at a speed dependent on the ad- j 
justment of the bush-wheel; 50, a bevel-pin- . ' 
ion splined on bed-shaft 47 and serving to i 
transmit motion to the feedscrew of work- 9 
tabie 6 in a manner and by the means usual : ? 
in universal milling-machines; 51, the bed- || || 
screw journaled in bed 1 and engaging hori- , : 
zontal saddle 4 and serving in traversing that : ; 
saddl? along the bed, the outer end of this ºg : 
screw being adapted for the reception of a 
hand-crank; 52, a gear loose on bed-shaft 47 i 
and having a clutch-face; 53, a gear fast on 
bed-screw 51 and meshing with gear 52; 54, a . 
back shaft journaled longitudinally in the i 
bed and having its outer end arranged to re- || || 
ceive a hand-crank; 55, a gear fast on back i 
shaft 54; 56, a second clutch-faced gear loose ? 
on bed-shaft 47; 57, an idle in termediate gear i; 

to bed-shaft 47 between gears 52 and 56 and || 
adapted, according as thrown, to lock either i 
one of those gears to shaft 47; 59; a leverfor || || 
throwing clutch 58 and having a handle ex- || || 
terior to the bed of the maehine; 60, a verti- 1 ; 
cal screw mounted in colúmn 2 and engaging : 
the vertical saddle and serving for the vert 
cal adjustment of the saddle upon the column; . . :: 
61, gearing connecting the inner end of back i 
shaft 54 with screw 60, the gearing shown in I ? 
the exemplification being of the spiral type; .i. 
62, a horizontal trip-rod sliding in bearings in 
front of the bed and connected with glutch- : 
lever 59; 63, a tappet carried by horizontal 
saddle 4 and traversing trip-rod 62; 64, ad- 1 
justable dogs upon tripºrod 62, adapted to be 
engaged by the tappet;T65, a vertical trip-rod 
carried by vertical saddle 7 and sliding with 
it, the axis of the vertical trip-rod intersect 
ing the axial line of horizontal a trip-rod (52; i . 
66, adjustable dogs upon vertical trip-rod 65, ; 
adapted to engage the end of horizontal trip 
rod 62 and slide the horizontal rod eundwise; 
67, Fig. 10, a change-gear removably secured ; . 
to the outer end of main feed-shaft 37; 68, a 1 , ! 
change-pinion removably secnred on the hub 
of pnlley 34 and adapted when eccentric stud i 
33 is properly adjusted to mesh with gear 67, 
gear. 67 and pinion 68 being interchangeable, 
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so that, if desired, the pinion can be placed on 
shaft 37 and the gear on palley 34; 69, Fig. 6, 
the usual longitudinal feed-screw of work-ta 
ble 6, the same receiving its power feeding 
motion from pinion 50 in the manner usual in 
universal milling-machines; 70, the usual trip 

| nechanism of the longitudinal feed motion of 
the work-table, whereby the longitudinal feed 
ing motion of the work-table through the turn 
table is arrested at desired point by the op 
eration of a dog ou the work-table; 71, Fig. 
4 only, a vertical saddle adapted to inter 
change with vertica saddle 7 and take the 
place of the latter upon the column of the ma 

O 

dle 71 being provided with a rigid integral 
arm projecting out over the work-table; 72, 
a vertical spindle journaled in the outer end 

' of the ar?n of saddle 71; 73, bevel-gearing con 
necting saddle-spindle 8 with vertical spindle 
72, and 74 a verticál mill secured at the lower 
end of spindle 72. . - '' 
The main description has been given upon 

the nachine as adapted for horizontal mill 
ing. For vertical milling the saddle 71 dis 
places the saddle 7, the two being interchange 
able upon the column. 
The thrusts due to the strains of cuttingare 

met by the rigid members and sliding sur 
3o faces of this machine in a particularly-ad 

vantageois manner, as will be obvious. B?d 
1 unay be of any length desired without in any 
degree impairing its capacity for resisting the 
cutting strains. Outboard-column 15 may be 

5 adjusted at any desired point along the bed,” 
and it inay be employed or dispensed with,ac 
cordiug to the requirements of the work. Its 
bearing 16 may be employed in supporting 
steady-bar 11, or it may be lowered into line 

4o with a spindle 8 and serve as the direct out 
board-bearing for an arbor or boring - bar. 
Steady-bar 1 li may be employed in furnishing 
the outboard-bearing for an arbor or a bor 
sing-bar, either alone or in conjunction with 

45 out board-colum 15 and its bearing 16. Either 
of the eyes 12 and 13 may be swung into the 
proper line for use, it thus being practicable 
to have a large bearing-eye-for large arbors, 
&c., and a small one for small arbors or fora 

5o center. . " A 
Turning to Figs. 5 and 8, it will be obvious 

that belt 36 is maintained at constant tension 
throighout the vertical adjustment of saddle | 
7. By adjusting arm 31 on its axis the pul 

55 ley 34 muay be lowered to restore normal belt 
tension as ordinary stretching occurs. By 
turning eccentric stud 33 the gears 67 and 68 
may be disengaged to arrest the notion of all 
the feed mechaluism. When back-gears 25 
and 26 are thrown out of engagement with 
gears 20 and 24, locking-loolt 21 being set to 

º eiugage a lluvich of disk 19, theu spilulle 8 is 
driven at the speed of pulley 18, but with 
locking-pin 21 disengaged and the back-gears 
brought into action then spindle 8 turns very 
much slower and more powerfully. 
Turning to. Fig. 9, it will be obvious that | 

umn by hand-erank on shaft 54, operatedl con 

change in feeding rates. 

chine when vertical milling is to be done, sad- | 

crauk on shaft 45 while the machine is in mo 

The work-table is traversed through the turn 
table by screw 69 and tripped by trip mechi- š 
anism 70, as usual. . . . 

Referring to Fig. 10, it may be stated that I c } - 
it is preferable to foru main feed-shaft 37 in 
two sectious clutched i together, so as to per- . 
mit endwise adjustment of the inner portion : 
of the shaft, by means of screw thrust-?ollars, . 
so as to maintain proper frictional contact 1 Isi 

verticali saddle 7 may be adjusted on its col 
veniently at the end of the bed of the ma- 7o 
chin? and that the feed of sa?idle 4 on the bed 
can be operated from the same position by 
erank on the outer end of screw 51. It will 
also be obvious fron Fig. 9 that i all of the i 
power feeding motions are derived from main 75 i 
feed - shaft 37, taking its notion through 
change-gears 67 and 6S, Fig. 10, the inter 
changeability of which provides for a radical 

Manipulation of : 
handle 35 disengages gears 67 and, 68 and in- 8o : 
stantly arrests all the power feeding notions. š . 
The vertical adjustment of the bush-wheel i : 

obviously provides for grad nations of rate of 
all of the power-feeds and for a change in di 
rection of all of the power-feeds. The direc- 85 
tion and rate of feed can be readily judged 
from the exterior iudex, and the rate and di. 2. 
rection of feed can be readily changed by ; : 
tion. | 90 

Bush-wheel shaft 39 gives notion to splined : 
shaft 47, and by throwing clutch 58 into en 
gagement with gear 52 feed motion may be 
im parted to screw 51 and to the horizontal 
saddle at rate and in direction dependitug on 95 ; 
the adjustment of the bush-wheel. By throw 
ing clutch 58 in to engagement with gear 56 i 
feed motion is similarly in parted to screw 60. 
and the vertical saddle. The feed motion of - 
the horizontal saddle is tripped by the action | oc : 
of tappet 63 on the dogs 64 of the horizontal & 
trip - rod, the result being the throwing of 
clutch 58 to idle positiou. Similarly the feed 
ing motion of the vertical saddle is tripped : 
by the action of the dogs on vertical trip-rod Io5 
65, which through rod i 52 releases the cluteh. 

between the bush-wheel and the disk which 
drives it, such adjustment being usual in 
bush-wheel devices 

I clain as my invention 
i. In a milling-nachine, the combination. 2o - 

substantially asset forth, of a vertical coluinn, 
a vertical saddle fitted for sliding motion on 
the columu, a spindle jeu rnaled in said ver 
tical saddle, a pulley un said spindle, an idle 
pulley carried by said saddle below said spin- II 25 
dle-pulley, a pulley supported clow said idle 
pulley, a driving - puliey supported by said 
colurinn, aud a belt engaging äll said pulleys. 

2. In a nuilling-machine, the consination, 
substautiaily as set forth, of a bed, a column 3 
at one end thereof, a vertical saddle to slide 
on the column, a horizontal saddle to slide on) 
the bed, a spindlle journaled in the vertical , 
saddle, a pulley on said spindle, a belt engag 

A2 
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ing said pulley, a main feed-shaft actuated 
by said driving -belt," independent feed de 
vices for said two saddles, a train of trans 
mitting mechanism i betweelu said main feed 
shaft and said feed devices, and a disk and 
bush-wheel in said train of transmitting mech 
anism. , w 

3. In a milling-machine, the combination, 
substantially as set forth, of å bed, a column 
at one end thereof, a vertical saddle to slide 
on said column, a horizontal saddle to slide 
on said bed, a spindle journaled in the verti 
cal saddle, a second column adjustably mount 
ed on said bed, a cylindrical bearing carried 
by said second column, a steady-bar carried 
by said vertical saddle, an arm projecting 
from said steady-barand havingan eye adapt 
ed for alinement with said spindlle, and an 
outward cylindrical prolongation from said 
steady-bar adapted for engagement with said 
bearing. 

4. In a milling-machine, the combination, 
substantially as set forth, of a bed, a column 

25 
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45 
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at one end thereof, a vertical saddle to slide 
on said coitumn, a horizontal sadde to slide 
on said bed, a spindle journaled in the verti 
cal saddle, a clamp adapted to be secured ad 
justably along said bed, a column rising from 
said clamp, a, bearing vertically adjustable on 
said clamp-column, a socket carried by said 
vertical saddle above and parallel with said 
spindle, a steady-bar having alining ends en 
gaging said socket aud said bearing respec 
tively, and an arm projecting from said steady 
bar and having an eye adapted for allinement 
with said spindle. 

5. In a milling-machine, the combination, 
substantially as set forth, of a bed, a coluunn 
at one end thereof, a vertical saddle to slide 
on said column, a horizontal saddle to slide 
on said bed, a spindle jonrnaled in the verti 
cal saddle, a cylindrical soçket carried by said 
vertical saddle above and parallel with said 
spindle, a steady-bar engaging said soeket, 
and an arm projecting from said. steady-bar 
and carrying a plurality of eyes adapted for 
alternative allinement with said spindle. 

6. In a milling-machine, the combination, 
substantially as set forth, of a horizontal bed, 
a column at one end thereof, a horizontal sad 
dle to slide upon the bed, a vertical saddle to 
slide upon the column, a spindle journaled in 
the vertical saddle, a pulley on said spindle, . 
an idle pulley carried by the vertical saddle 
below said sipindle-pulley, a driving-pulley 
supported by Baid column, an Gdjustable ecº 
centric spindle supported below said idle pul 
ley, a pulley on said eccentric spindle, and a | 
belt engaging al said pulleys. 

7. In a milling-machiule, the combination, 
substantially as set forth, of a horizontal bed, 
a coluunn at one end thereof, a horizontal sad 
dle to slide upon the bed, a vertical saddle to 
slide upon tiue column, a spindle journaled in 
the vertical saddle, a pulley on said spindle, 
an idle pulley carried by the vertical saddle 
below said spindle-pulley, a driving-pulley 
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centric spindle supported below said idle pul 
ley, a pulley on said eccentric spindle, a gear 
fast with said last-mentioned pulley, a main 
feed-shaft parallel with said eccentric spin 
dle, a gear on said main feed-shaft and engag 

V supported by said column, an adjustable ec 

ing the before-mentioned gear, and a belten 
gaging ail said pulleys. 

8. In a milling-machine, the combination, 
substantially as set forth, of a horizontal bed, 
a column at one end thereof, a horizontal sad 
dle to slide upon the bed, a vertical saddle to 
slide upon the column, a spindle journaled 
in the vertical saddle, a pulley on said spindle; 
an idle pulley earried by the vertical saddle 
below said spindle-pulley, a driving-pulley 
supported by said column, a swinging arm 
mounted on a horizontal axis below said idle 
pulley, a clamp for securing said arm in ad 
justed position, a pulley carried by the free 
portion of said arm, and a belt engaging all 
said pulleys. * . . . 

9. In a milling-machine, the combination, 
substantially as set forth, of a horizontal bed, 
a column atone end thereof, a horizontalsad 
dle to slide upon the bed, a vertical saddle to 
slide upon the column, a spindle journaled 
in the vertical saddle, a pulley on said spin 
dle, an idle pulley carried by the vertical 
saddle below said spindle-pulley, a driving 
pulley supported by said column, a swinging 
arm mounted on a horizontal axis below said 
idile pulley, a clamp for securing said arm in 
adjusted position, a main feed-shaft at the 
axis cef said arm, a gear on said main feed 
shaft, a pulley carried by the free portion of 
said i arm, a gear carried by said last - nen 
tioned pulley engaging the before-mentioned 
gear, and a belt engaging all said pulleys. 

10. In a milling-machine, the combination, 
substantially as set forth, of a horizontal bed, 
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a column at one è und thereof, a horizontal sad 
dle to slide upon the bed, a vertical saddle 
to slide upon the colunun, a spindle'journaled 
in the vertical saddle, a pulley on said spin 
dle, an idle pulley carried by the vertical 
saddle below said spindle-pulley, a driving 
pulley supported by said column, a swinging 
arm mounted on a horizontal axis below said 

O 
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idle pulley, a clamp for securing said arm in 
adjusted position, an eccentric spindle car 
ried by the free portion of said arm, a pulley on , 
said eccentric spindle, a gear on said last 
mentioned pulley, a feed-shaft at the axis of 
said arm, a gear on said feed - shaft and en 
gaging the before-mentioned gear, and a belt 
engaging all said pulleys. 

11. In a milling-machine, the conbination, 
substantially as set forth, of a horizontal bedl, 
a column at one end thereof, a horizontal sad 
dle to slide upom the bed, a vertical saddle 
to slide upon the coluunn, a spindle journaled 
in the vertical saddle, a puilley on said spin 

2o 
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dle, an idle pulley carried by the vertical sad 
dle below said spindle-pulley, a driving-pul 
ley supported by said column, a swinging 
arm mounted on a horizontal axis below said 
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id le pulley, a clamp for securing said arm in 
adjusted position, a feed-shaft at the axis of || 
said arm. a pulley moinnited on the free pcr 
tion of said arm, interchangeable gears on 
said feed-shaft and said last-mentioned pul 
ley, and a belt engaging all said pulleys. 

12. In a milling-machine, the combination, 
substantially as set forth, of a bed, a column 
thereon, a horizonfall saddle to slide on the 
bed, a vertical saddle to slide on the column, 
a screw in the column for adjusting the ver 
tical saddle, a screw in the bed for adjusting | 
the horizontal saddle, abed-shaft “journaled || 
in the bed, means for rotating said bed-shaft, 
a pair of clutch-gears loose on said bed-shaft 
and facing each other, gearing connecting one 
of said clutch-gears with the bed-screw, gear 
ing connecting the other of said clutch-gears 
with the column-screw, a single clutch splined 
to the bed-shaft and adapted to engage either 
of said clutch-gears, and a lever for shifting 
said cºltitch. - 

13. In a milling-machine, the combination, 
substantially as set forth, of a bed, a column 
thereon, a horizontal saddle to slide on the 
bed, a vertical saddle to slide on the column, 
a screw in the column for adjusting theºver 
tical saddie, a screw in the bed for adjusting 
the horizontal saddle, a bed-shaft journaled 
in the bed, means“ ir rotating said bed-shaft, 
a pair of clutch-g ars loose on said bed-shaft 
and facing each other, gearing connecting one 
of said clutch-gears with the bed-screw, gear 
ing connecting the other of said clutch-gears 
with the column-screw, a single clutch splined 
to the bed-shaft and adapted to engage either 
of said elutch-gears, a lever for shifting said 
clutch, a horizontal trip-rod mounted on the 
bed and engaging said lever, and a tappet 
carried by said horizontal saddle and engag 
itug said trip-rod. M 

14. In a milling-machine, the combination, 
substantially as set forth, of a bed, a column 
thereon, a horizontal saddle to slide on the 
bed, a vertical saddle to slide on the column, 
a screwy in the column for adjusting the ver 
tical saddle, a screw in the bed for adjust 

200 
ing the horizontai saddle, a bed-shaft jour 
naled in the bed, means for rotating said bed 
shaft, a pair of elutch-gears loose on said bed- 5o . 
shaft, gearing connecting one of said clutch 
gears with the bed-screw, gearing connecting 
the otiner of said clutch-gears with the col 
umn-screwr, a clutch splined to the bed-shaft 
and adapted to engage either of said çlutch- 55 
gears, a lever for shifting said clutch, a hori 
zontal trip-rod mounted on the bed and en 
gaging said lever, a tappet carried by said 
horizontal saddle and engaging said trip-rod, 
a vertical trip-rod carried hy said vertical sad- 60 
dle, and a dog carried by said vertical trip 
rod and adapted to engage said horizontal rod. 

15. In a milling-machine, the combination, 
substantially as set forth, of a bed, a column 
thereon, a horizontal saddle to slide on the ?iis 
bed, a vertical saddle to slide on the column, . 
a screw in the column for the adjustment of 
the vertical saddle, a screw in the bed for the 
adjustment of the horizontal saddle and fit 
ted for a crank at its outer end, a back shaft 7o 
journaled in the bed and fitted for a crank at 
its outer end, gearing connecting the inner 
end of said back shaft with the column-screw, 
a bed-shaft mounted in the bed, means for 
rotating said bed-shaft, and gearing connect- 75 
ing said bed-screw and bed-shaft' and back - 
shaft. M 

16. In a milling-machine, the combination, 
substantially as set forth, of a column, a ver 
tical saddle sliding thereon, a spindle jour- 80 
naled in said saddle and projecting endwise 
therefrom, a gear fast on the projecting end 
of said spindle, a locking-bolt carried by said 
gear, a pulley loose on said spindle, a pinion 
and notched plate fast together and mounted 85 
on the axis of said spindle between said gear 
and pulley, an eccentric stud carried by said 
saddle parallel with said spindle, and a gear 
and pinion fast together and mounted on said 
eccentric stud. v 

GEORGE RICHARDS. 
Witnesses: 

Osw. SAXvEN, 
FREDC. ORTON. 

  


