
, 4 Sheets-Sheet 1. 
E. F. D, DEBOUTTE WILLE, 

MACHINE FOR SHAPING, DRILLING, BORING AND FACING METALs, 
No. 275,604, Patented Apr. 10, 1883. 

(No Model.) 

HILIlli HHILLIAt 

HD 
EZ/ 

N. PETERS, Photo-Lithographer, Washington, D.C. 

  



(No Model.) 4. Sheets-Sheet 2. 
E. F. D, DEBOUTTEVILLE, 

MACHINE FOR SHAPING, DRILLING, BORING AND FACING METALS. 
No. 275,604, Patented Apr. 10, 1883. 

A Z G. a. A Z G. 6. 

IIH 

N. PETERS. Photo-lithographer, Washington D.C. 

  



(No Model.) 4. Sheets-Sheet 3. 
E, F, D, DEBOUTTE WILLE. 

MACHINE FOR SHAPING, DRILLING, BORING AND FACING METALS, 
No. 275,604. Patented Apr. 10, 1883. 

A / G-, 2. 

k 
: f' 

a 
I 

w 

g f 

e 

zer w 

3- - - - 4& - As 
{ ------- R -4. 

Z. 3. 
b e 

ta 

2 2 t 7 
K2 i 

% 2 2NZ 2 

272 S 

i 
-- 

22. 

N. Peters, Photo-lithographer. Washington, D.C. 

  

  

  

    

  

  

  

  

  



(No Model.) 4. Sheets-Sheet 4. E. F. D. DEBOUTTEVILLE."" 
MACHINE FOR SHAPING, DRILLING, BORING AND FACING METALS, 
No. 275,604. Patented Apr. 10, 1883. 

Z/GY, a 4t 

AT/G 3. 

I 

z 31. V 
C3 W AS 
Glittilize 
s Š 

P SS 

ES 
S 
28 

e 

N. PETERS, Photo-Lithographer, Washington. D. C. 

  

  

  

  



UNITED STATES PATENT OFFICE. 
EI50 UARD F. D. DE BOUT TEV ILLE, OF RO U EN, FRANCE. 

MACHINE FOR SHAPING, DRILLING, BORING AND FACING METALS, 

SPECIFICATION forming part of Letters Patent No. 275,604, dated April 10, 1883. 
Application filed April 6, 1882. (No model.) Patented in France April 25, 1881, No. 142,510; in England May 3, 1881, No. 1,910, 

and in Germany May 6, 1882, No. 16,381. 

To all whom it may concern : 
Be it known that I, EDOUARD FRANÇOIs 

DELAMARE DEBOUTTEVILLE, a citizen of the which the work to be done is Republic of France, apd a resident of Rouen, cured. 
5 Seine Inférieure, France, hayeinvented a cer 

tain Improved Machine for Shaping, Dilling, 
Boring, and Facing Metals, (for which French 
Letters Patent No. 142,510, April 25, 1881, 
and British Letters Patent No. 1,910, May 3, 
1881, have been granted,) of which the follow 
ing is a specification, 
My invention relates to certain improve 

ments in the construction of metal-working 
machines; and it consist in so constructing 
the machine that the article to be operated on, 
when once placed in position, may be drilled, 
bored, slotted, milled, planed, surfaced, and 
otherwise finished without being removed from 
the work-table. By this means the work will 
be executed with greaterprecision and in much 
less time than in the ordinary Way with a sepa 
rate machine for each operation. At the same 
time the machine is so constructed as to insure 
a firm rigidity of the parts, and thereby obtain 
perfect regularity in the Work done. 

In the accompanying drawings, Figure 1, 
Sheet 1, represents a side view of my machine; 
Fig. 2, Sheet 3, a rear elevation; Fig. 3, Sheet 
2, a sectional plan on the line 34, Fig. 4; Fig. 
4, Sheet 2, a vertical section on the line 12, 
Fig. 3; Fig.5, Sheet 4, a frontelevation, partly 
in section; Figs. 6 and 7, Sheet 3, enlarged 
sectional views of a part of the operating de 
vices of the machine; and Figs. 5, 8, and 9, 
detached views of parts of the apparatus. 
A is a horizontal bench bolted to the base 

plate B, which is cast in one piece with a 
standard, B'. The upper part of this stand 
ard is curved over and terminates in two ex 
tensions, a, which serve as guides to a verti 
cal slide, C. 
To guides on the horizontal bench A is 

adapted a saddle or carriage, C', to which a 
longitudinal motion on the bench may be im 
parted, as hereinafter described; and this sad 
dle C is provided with guides at right angles 
to those of the bench A, and on these guides 
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is adapted to be rotated in a horizontal plane 
by the devices hereinafter described, and on 

placed and se 

The lower end of the slide C carries a tool- 55 holder, O, which may be of the ordinary con 
struction. The slide also carries a vertical 
spindle, g, to which the drilling and similar 
tools are secured, and to which a rotary mo 
tion may be imparted, as hereinafter described. 6o 
Washers 0 o' are provided to compensate for 
the Wear on the shoulders or collars on the 
spindleg, bearing against the bearings in the 
slide C. 
The principal portion of the driving-gear is 65 

arranged in the rear of the standard B', and 
the machine may be driven by a belt passing 
over a cone-pulley, P, the shaft of which car. 
ries a bevel-wheel, r, and pinion p', for trans. 
mitting power to different parts of the ma- 7o 
chines. Thus the rotary motion of the pin 
ion p' is transmitted (Fig. 4) through the gear. 
wheels ef", bevel-wheelsh h', and gears i and 
j to the tool-spindleg when the wheel f is 
made fast to its shaft by the screw di. The 75 
upper end of the spindleg passes through the 
wheel j, and is provided with a feather, so 
that while it can slide freely through the wheel 
in partaking of the vertical motion of the slide 
C, Fig. 4, the tool-spindle rotates when the 8o 
wheelj is rotated. 
The miter-wheel ' transmits motion, when 

desired, through the bevel-wheels k, l, and M, 
Fig. 4, to the carriages CD and table p, car 
rying the work. 
The main shaft, carrying the driving-pulley 

P, also carries a pulley, p", Figs. 3 and 4, which, 
through the intermediate belt-pulleys, ' ', 
Figs, l, 2, 3, and 5, drives the pulley E for op 
erating the differential movement on the shaft 9o 
G, Fig. 1, as more fully described hereinafter. 
Having now briefly referred to some of the 

principal operating parts of the machine, I 
will proceed to describe in detail the separate 
parts: first, the bench, sliding carriages, work- 95 
table, and accessories; secondly, the tool-car 
rying slide and its parts; and, thirdly, the 
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is mounted a second carriage, D, to which a different adjustments and operations of the 
transverse motion may be imparted. On this machine for the various classes of work to be 

OO So second carriage D is mounted a table, p, which I done. 
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6o the driving-wheel MI, this crank-pin being ad 

65 

m 

2 

I. The cork-table.-As indicated above, the 
work-table may have three different motions 
imparted to it in a horizontal plane: first, a 
longitudinal motion by the movement of the 
carriage C on the bed; second, a transverse 
motion by the movement of the carriage D on 
the carriage C'; and, third, a rotary motion of 
the table on the carriage D. The longitudinal 
motion of the carriages and table on the bench 
may be either slow or fast, according to the 
nature of the work (milling or planing) to be 
done. The slow longitudinal motion is im 
parted to the carriages by means of a screw 
shaft, V, mounted in bearings in the bench A, 
and carrying at its outer end a band-pulley, ', 
which is loose on the end of the screw-shaft, 
but may be fixed thereto by screwing up the 
tightening-nut?, which jams the pulley against 
a shoulder on the screw-shaft V, as shown in 
Fig.1. This convenient construction of coupling 
has the advantage of rendering the dismount 
ing of any of the parts to stop the motion un 
necessary, and permits a rapid change from me 
chanical to hand power when necessary, the 
end of the screw-shaft being provided with a 
crank-handle for the purpose. This coupling 
possesses the further advantage of permitting 
the automatic stoppage of the movement of the 
screw V should any unusual obstruction be pre 
sented to the tool, for then the frictional clamp 
ing action of the wheel a' will not be sufficient 
to prevent the pulley g from slipping on the 
shaft W. The shaft V passes between the two 
parts of a lnut, dd, Fig. 5, which is guided in 
lugs projecting from the under side of the car 
riage C. The two parts of this nut may be 
brought together and into gear with the screw 
shaft, or separated and out of gear there with, 
by means of a disk, a, Fig. 3's, provided with 
cams or eccentric slots and operated by 
means of a suitable handle, a', Fig. 5. A 
band from the pulley g' passes over a pulley, 
(f, on the end of the horizontal shaft G, Fig. 
3, to which a rotary motion is imparted by the 
ratchet-wheel l' or differential motion oper. 
ated by the pulley E, as hereinafter described, 
so that when the pulley g is secured to the 
end of the screw-shaft and the two-part nut 
d put into gear with the screw-shaft V a ro 
tary motion will be imparted to the latter, 
and consequently a longitudinal movement to 
the carriage and work-table. When it is de 
sired to impart a more rapid longitudinal re 
ciprocating motion to the carriages and table, 
the two-part nut d is separated out of gear 
with the screw-shaft and the pulley of set free 
thereon, and an adjustable connecting-rod, H, 
pivoted to the carriage C at a', Fig. 4, is at 
tached to a crank-pin secured to the face of 

justable in radial guides in the latter to the 
proper position for giving the desired extent 
of travel of the carriages and the work on the 
bench. The desired transverse motion of the 
carriage ID on the carriage C is obtained 
through the medium of a screw-shaft, ', Figs. 
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3, 4, and 5, which is adapted to bearings lin 
the carriage C, and passes through a threaded 
Socket secured to the under side of the car. 
riage D. Rotary motion may be imparted to 
the screw-shaft from the shaft G through 
the medium of the bevel-wheels l m, Fig. 5, 
pinion n, and gears o' p", Figs. 1 and 3. The 
bevel-wheel l is connected to the shaft G by 
a groove and feather, so that while it turns 
with the shaft it can slide thereon longitudi 
nally. To the under side of the table p is 
secured a worm-wheel, ac, into which gears 
a worm, ac, Figs. 4 and 5, keyed on a trans 
verse shaft, t, adapted to bearings in brackets 
projecting from opposite sides of the carriage 
C. On the end of this shaft t is a pinion, 
(1, which gears into and is driven by the pin 
ion 0°, before referred to. Each of the pin 
ions p° and q is normally loose on its shaft, 
but can be clamped there to by a screw-clamp 
similar to that ' for the pulley f', and each 
shaft , and it is provided with a crank, by 
which it may be turned by hand. At the op 
posite end of the shaft t from the pinion 1 is a 
dividing-plate, Q, hereinafter referred to, and 
the bearing for the said shaft t, adjacent to 
this dividing-plate, is provided with a binding 
screw, t', Fig. 8, by which the shaft may be se. 
cured in any position and prevented from turn 
ing while the machine is being used for plan. 
ing, drilling, &c. The opposite bracket-bear. 
ing for the shaft t is adjustably secured to the 
carriage C', so as to allow for compensation for 
wear of the worm-wheel and worm. The di 
viding-plate Q, which, as shown in IFigs, Sand 
9, is mounted on a sleeve secured to the bracket 
bearing, has, say, one thousand divisions 
marked on it. It is provided with an annular 
undercut or T-shaped recess, to which are 
adapted buttons or stops m' m'. The first but. 
ton, m', always remains fixed at Zero, while 
the other, In, is adjusted away therefron, ac 
cording to the number of divisions it is ill. 
tended to mark on the work. A landle ol 
pointer, M', to move between these two points, 
can be made fast or loose on the shaft t by 
means of a gripping collar and cam, c', to pro 
vide for turning the table p through the screw 
act the extent of one division at a time. The 
differential movement, by means of which the 
shaft G. Inay be run fast or slow or left loose, 
is shown in detail in Figs. 6 and 7. A pulley, 
E, mounted loosely on the shaft G and driven 
by belts from the pulley's ' ', is provided 
with a fixed radial axle, on which is mounted 
a bevel-wheel, e'. This bevel-wheel, which 
may be allowed to run free on its axis or be 
fixed thereto by a set-screw, g, gears on one 
side into a bevel, wheel, n, keyed to the shaft 
G, and on the other with a bevel-wheel, c', 
mounted loosely on a fixed sleeve, in which the 
shaft G turns. The bevel-wheel c' may be 
made fast to its sleeve by means of a friction 
screw-coupling, '', similar to those above re. 
ferred to. To run the shaft G at a moder 
ately slow speed, the wheele' is secured to its 
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fixed axle by the set-screw 2, and the coupling 
‘loosened, so that the pinion in, which is keyed 
to the shaft G, will turn at the same speed as 

- the pulley E. To increase the speed the screw 
2 is loosened and the coupling screwed up, 
so that the pinion in and shaft G will run at 
twice the speed of the pulley. By loosening 
both the coupling ' and screw & the pulley E 
will run loose on the shaft G and the latter be 
free to be rotated by other means independent 
of those described. In the drawings I have 
shown a pawl and ratchet for imparting an in 
termittent rotary motion to the shaft G. The 
pawl k” of this ratchetk' is carried by one end 
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bolt or catch, i, as shown in Fig. 5. 

of a pivoted lever, k, Fig. 7, the opposite end 
of which is connected by the link i' to an ec 
centric, f, on the shaft F of the wheel M. 
The table p, carrying the work, can thus be 
moved in all directions horizontally below the 
tools at different speeds, and either by ine 
chanical or hand power, according to the re 
quirements of the work to be done. 

II. The tool-carrying slide.-The tool-carry 
ing slide C can have a vertical motion imparted 
to it on guides on the standard, and this mo 
tion may be either simply for adjustment or 
slow or rapidly reciprocating, according to the 
work to be done. The cutting-tool, say for 
planing, is fixed in the block b on the tool 
holder O, carried by the lower end of the slide, 
and constructed in the usual manner, so as to 
tip or yield on the return-stroke. The tool 
holder O is provided with a toothed sector and 
worm b', by which any desired inclination may 
be given to the holder O. At the back of the 
slide is a helicoidal rack, H', Figs. 3 and 4, 
into which gears the worm l', mounted in bear. 
ings in the lever L. This lever is pivoted at 
its outer end to the standard B', and may be 
moved by hand, so as to throw the worm h° 
into or out of gear with the rack, as required, 
and it is held in either position indicated by 
dotted lines in Fig. 3 by means of a sliding 

On the 
lower end of the axis of this worm is a pinion 
or ratchet-wheel, into which takes a pawl on a 
second pivoted lever, L', below the lever L. 
By the horizontal vibrating motion of this le 
ver L on its pivot the ratchet is intermittently 
rotated, and through it the worm h° is ro 
tated, and the latter, acting on the rack H', 
causes the slide C to rise or descend, as may 
be required. This horizontal vibrating motion 
may be imparted to the lever L to operate the 
slide either by hand or mechanically. In the 
latter case the lever L' is connected by rods 
land lever l to an eccentric on the axle F of 
the wheel M. When it is desired to give a 
rapid vertical reciprocating motion to the slide 
C, as for slotting, the slide is connected by the 
rod P with the crank-disk P', which is mounted 
on the same shaft as the gear-wheele, Fig. 4. 
The length of stroke or extent of movement of 
the slide can be regulated by adjusting the 
crank-pin in a radial slot in the disk P. The 
vertical spindleg, which, as before described, 

is mounted in bearings in the slide C, and can 
be rotated from the pinion p' by the gearinge, 
f", h, l', i, and j, is adapted to receive a suit 
able metal-working tool, such as a boring-bit 
or a milling-tool. 
rotary cutting-tool, s, for cutting wheels or di 
viding, is provided, this tool being carried by 
a support, S, Figs. 3 and 4, to which an up 
and-down motion on slides can be given by a 
suitable pivoted lever. 
drawings.) The support may be so constructed 
and adapted to its slides that a slight inclina. 
tion may be given to it when desired. The 
rotary cutting-tool is driven by a belt or bandl 
from some moving part of the machine, as in 
dicated by dotted lines in Figs. 3 and 4 for 
instance. 

III. Operations.-The different adjustments 
of the various parts for carrying out the differ 
ent operations of which the machine is ca 
pable will now be briefly described. 

For planing.-The carriage C is connected 
to the crank-pin on the rotating wheel M by 
the connecting-rod H, so as to in part a rapid 
horizontal to-and-fro motion to the carriages, 
work-table, and work beneath the cutting tool 
in the holder O, the slide C having been ad 
justed to the proper height. The necessary 
transverse intermittent feed motion of the 
work after each cut is effected by the action of 
the screw-sha?t on the carriage D, this screw 
shaft receiving its motion from the shaft G. 
through the gearing above described, and the 
shaft G being acted on by the pawl k” and 
ratchet l', while all the other movements are 
thrown out of gear. The cutting-tool is fixel 
in the block b by screws, and a small spiral 
spring, Fig. 4, is employed to bring the tool to 
its cutting position after each stroke. 

Turning and boring.-The pinion qis clutched 

To complete the machine a 

75 (Not shown in the 
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to its shaft t and the differential movement so 
adjusted that the pinion n' and shaft G run 
at the same speed as the pulley, and the shaft 
G transmits rotary motion to the shaft t, and 
thence by the worm ac to the table p on the 
carriage D. The turning or boring tool is 
fixed in the holder O, and the slide C is caused 
to descend slowly by the action of the lever L' 
and its pawl (operated by hand, or automati 
cally) on the ratchet of the worm h, which 
gears into the rack on the back of the slide. 
The other movements, during this operation, 
are of course thrown out of gear. 

Drilling.-The carriages O' and D and table 
p are fixed with the work in position under the 
spindleg. The gear-wheelf", which at other 
times is allowed to run loose on its shaft, is 
now fixed thereto by its screw d, so that a 
rapid rotary motion through the gearing above 
described is imparted to the spindle g, to 
which the drilling-tool is secured. The requi 
site downward pressure of the spindle and tool 
is obtained by causing the pawl-lever L' to de 
press the slide C, as before described. 
Slotting-For this purpose the slotting-tool 

is fixed in the holder O by the usual screws, 
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described, according to 
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and the tipping motion of the block, which is 
used in planing, prevented by means of the 
screw ac, Fig. 4. The slide C is connected to 
the crank-pin on the rotating disk P' through 
the medium of the connecting-rod P', so as to 
impart a vertical reciprocating motion to the 
slide and tool. The necessary feed motion be 
tween the strokes of the tool is imparted to 
the work by putting the screw V in intermit. 
tent action, so as to move the carriages and 
work-table longitudinally on the bench A, or 
by putting the screw 2 into action to move the 
carriage D and work-table transversely, ac 
cording to the requirements of the slot to be 
cult. 

Surfacing.-The surfacing-tool is fixed in the 
lower end of the spindle (1, to which a rotary 
motion is imparted by the means above de 
scribed, and the slide C may be caused to de 
scend slowly, or may be held at any desired 
height. The work-table may be moved in any 
direction horizontally by the devices before 

the form of the work 
to be surfaced. 

Dividing o' cheel-cutting.-The rotary cut 
ting-tool is fixed to the earriers of the adjust 
able support Sand motion communicated to the 
tool by belts, and the table p is adjusted to a po 
isition within range of the too, and after each 
cut is moved or adjusted for the next cut by 
means of the handle M', Figs. 5, 8, and 9, of 
the divider Q, which handle has been clamped 
to the end of the shaft t for the purpose, 
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The foregoing are the principal operations 
which can be effected on this machine, where 
by the most complicated pieces of work may 
be finished without being removed from the 
machine. 

I claim as my invention 
1. In a metal-working machine, the combi 

nation of a bed - plate and movable work-ta 
ble with a standard, a slide carrying a cut 
ting-tool, and a drill-spindle mounted in bear. 
ings in said slide, and mechanism, substan 
tially as described, for reciprocating the slide 
and for rotating the spindle. 

2. The combination of the bed-plate, car. 
riages C and D, and work-table with rotary 
feed-screw V, driving-wheel MI, and connect 

ing-rod H, and devices, substantially as set So 
forth, for putting the feed screw or wheel into 
operative gear with the carriages, for the pur 
pose described. 
3. The combination of the movable table or 

carriage with a feed - screw shaft having a 
shoulder thereon, an operating-wheel on the 
shaft adjacent to the shoulder, and a screw 
clamp, whereby the said wheel may be clamped 
to or released from the said shaft, 

4. The combination of the bed-plate and 
traversing carriages, work - table, and feed 
screws with a shaft, G, for operating said feed 
screws, gear-wheels, and clamps for securing 
the said wheels to and releasing them from the 
feed-screws, substantially as described. 

5. The combination of the movable work-ta 
ble of a metal-working machine with a shaft, 
G, for imparting motion thereto, and a driving 
pulley, E, on said shaft, gear-wheels enc', and 
devices, substantially as described, for locking 
the wheels et c' on their axes or releasing them 
therefrom, as and for the purpose set forth. 

6. The combination of a driven shaft, G, with 
a pulley, E, loose thereon, and carrying a ra 
dial axis and gear-wheel, e, a gear-wheel, ', 
secured to the shaft, sleeve, and gear. Wheel c', 
and retaining devices for securing the wheel 
e' to its axis and the wheele' to its sleeve, sub 
stantially as specified. 

7. The combination of a movable work-table 
and standard with a slide carrying a cutter 
holder and drill-spindle, gearing for rotating ; : 
the spindle, crank and connecting-rod for re 
ciprocating the slide, and rack and worm for 
adjusting the slide. 

S. The combination of the standard and tool 
slide, having a rack, H', with a worm, L, car 
ried by a lever, and a pawl and pinion for op 
erating said worm, all substantially as de 
scribed. 

In testimony whereof I have signed my name 
to this specification in the presence of two sub 
scribing witnesses. 

E. F. DELANARE I}EIBOUTTEVILLE. 
Witnesses: 

A. VALENTINE, 
FRED. WON WRIDE. 
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