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UNITED STATES PATENT OFFICE. 
IIENRY H. CUMMINGS, OF MALDEN, MASSACHUSETTS. 

DRILLING-MACHINE. 
SPECIFICATION forming part of Letters Patent No. 623,140, dated April 18, 1899. 

Application filed January 10, 1898, Serial No. 666,185, (No model.) 

To ?till, it'? O71, it inctly concern. 
Be it, known that I, HENRY II. CUMMINGS, 

of Malden, in the county of Middlesex and 
State of Massachusetts, have invented an Im 
provement in Drilling-Machines, of which the 
following description, in connection with the 
accompanying drawings, is a specification, 
like letters and numerals on the drawings 
representing like parts. 

This invention relates more particularly to 
upright drills, and has for its object the pro 
duction of various novel features of construc 
tion in such apparatus whereby the operation 
thereof is improved and made more readily 
controllable by the operator. 

I have provided convenient speed-chang 
ing mechanism in connection with the rota 
table tool-holding spindle, and in connection 
With such mechanism I employ a suitable 
movable tool-rack so arranged that by proper 
movement thereof the speed of the tool-spin 
dle will be automatically regulated in accord 
ance with the diameter of the drill or other 
tool to be used. 

Various other features of my invention will 
be hereinafter fully described in the specifi 
cation and particularly pointed out in the 
claims. 

Figure l, in side elevation, represents an 
upright drill embodying my present inven 
tion, the standard being partially broken out. 
Fig. 2 is a vertical sectional view of a portion 
of the platen-carrier on the line acac, Fig. 1, 
looking to the left. Fig. 2 is a horizontal 
sectional view thereof on the line ac'a" thereof, 
Fig. 2. Fig. 3 is an enlarged top or plan view 
of the head of the apparatus shown in Fig. 1 
and partially broken out. Fig. 4 is a vertical 
Sectional view of the head, taken on the irregul 
lar line acac', Fig. 3. Fig. 5 is a detail in side 
elevation and partly broken out of the means 
for controlling the power-transmitting mech 
anism of the tool-spindle. Fig. 6 is a vertical 
transverse section of the head on the line ac 
a', Fig. 4, looking toward the right. Fig. 7 is 
an enlarged side elevation, partly broken out, 
of the traveler and the feed mechanism car 
ried thereby. Fig. 7 is a detail view of the 
controlling device for the tool-feed mechan 
ism. Fig. S is a horizontal sectional view of 

ly 1, some of the gears being in elevation; and 
Fig. 9 is a partial front view of the mechan 
ism shown in Fig. 5. 
The working parts of the apparatus are sup 

ported on an upright cylindrical and prefer 
ably hollow column or standard A, having a 
laterally-extended base A*, the standard hav 
ing on its exterior a vertical guide A" for the 
traveler, to be described, and a longitudinal 
recess A* in the standard receives a threaded 
shaft or rod C. As shown in Fig. 4, the up 
per end or head A of the standard has a bear 
ing a for the hub a' of the bevel-gear a, se 
cured to the rod c and shouldered at a, the 
gear and rod being rotatably supported in the 
bearing by the shoulder. A hand-lever a, 
pivoted on the head at a, is bifurcated at its 
inner end to embrace loosely the rod or shaft 
a beneath the hub a' to raise or lower said 
shaft slightly, for a purpose to be described. 
The platen or work-support B, of usual con 

struction, is mounted on a platen-carrier B*, 
the latter being provided with a split hub B' 
to embrace the standard A, the parts of the carrier separated by the slit 2, Fig. 2", being 
connected by suitable claump-bolts b, the eyes 
b' of which are engaged by eccentric portions 
b° of a stud mounted in ears 3 of the carrier 
and actuated by a lever-arm b. The interior 
of the hub B is annularly recessed, as at b, 
Figs. 2 and 2*, to receive therein and form a 
guide for the ends of a block b, having a 
threaded ear b°, into which the threaded shaft 
(i.enters. By rotation of the latter the platen 
carrier BX is raised or lowered, the carrier at 
such time being unclamped, rotation being 
transmitted to the shaft a through the gear a. 

It will be seen in Figs. 1 and 4 that nor 
mally the shaft a is out of gear with its oper 
atting mechanism, and SO long as the platen 
carrier B is clamped the shaft cannot be 
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moved longitudinally by the lever a to bring 
it into mesh to be rotated, thus effectually 
preventing accidents due to oversight or care 
lessness. 
The head A of the standard is bent over to 

provide an overhanging arm A', Figs. 1, 3, 
and 4, having a vertical bearing a, preferably 
bushed, as at a, Fig. 4, to receive the sleeve 
like hub c of a large bevel-gear c, a collar a, 

the mechanism shown in Fig. 7 on the line fast on the upper end of the hub resting on 
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the overturned end of the bushing and re 
taining the gear in place. Within the bevel 
gear c is a smaller bevel-gear c', (see Fig. 4.) 
secured thereto, as by screws 6, the faces of 
both gears being upturned, the gear c being 
formed on an annular flange c, provided on 
its exterior with preferably undercut grooves 
77, for a purpose to be referred to. 
The drill or tool spindle D is extended 

through the hub c and is longitudinally 
grooved at S to receive a suitable spline on 
the hub, as is common in drills, whereby the 
spindle is rotated with the gears c and c' and 
also longitudinally movable relatively thereto 
to feed the tool to the work. A sleeve d is 
secured to the lower end of the spindle, hav 
ing a longitudinal rack-bar d" on its inner 
side to mesh with the teeth of the hub d°, 
forming part of an internal gear d8 and ex 
ternal worm-gear d", said hub being rotatably 
mounted on the horizontal shaft d. (see Fig. 
S) of a hand-wheel D*. This shaft has a 
bearing at one end in the side of the casting 
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E, forming the traveler, the other side of the 
traveler having a boss d to provide a bear 
ing for the hub d', a vertical bearing dem 
bracing the spindle-sleeve d and being cut 
away at d to receive the rack-bar d". 
When the worm-gear d' is rotated by a 

worm d" on an upright shaft d", the spindle 
D is moved longitudinally to feed the tool T, 
Fig. 1, held in a suitable chuck D" on the 
lower end of the spindle. 

It is sometimes desirable to control the feed 
of the tool by hand, and for this purpose I 
have secured to the rear end of the shaft da 
pinion d' in mesh with the gear d8 on one 
end of a short shaft d', the other end of the 
short shaft having a pinion d fast thereon. 
This short shaft, as shown in Fig. 8, is ex 
tended through a sleeve-like bearing cl, fast 
on a controller-plate d', the sleeve being ex 
tended through one side of the traveler E and 
forming the fulcrum for the controller-plate, 
a bearing d, formed on the inner face of the 
other side of the traveler, receiving in it the 
free end of the shaft d. An intermediate 
gear d' is pivoted on the controller-plate and 
in mesh with the pinion d'. When the con 
troller-plate is swung into its opposite ex 
treme position from that shown in Fig. 7, the 
intermediate gear d' is brought into mesh 
with the internal circular gear d, and by ro 
tating the hand-wheel D* a slow powerful feed 
will be effected through the pinion d', gear 
d', pinion d', and intermediate d9 to the hub 
gear d, and thence to the feed-rack b'. If it 
is desired to run the tool-spindle up or down 
rapidly, the controller-plate d is moved into 
mid-position, as shown in Fig. 1, which dis 
engages the worm d and worm-gear d, while 
it does not throw the intermediated into en 
gagement with the gear d8. At the same 
time a pin d on the hand-wheel DX is pushed 
into one of several holes d' (see dotted lines, 
Fig. 7) in the combined worm-wheel and in 
ternal gear, so that the latter will be rotated 

with the hand-wheel, thus transmitting move 
ment through the hub-gear d directly to the 
rack b'. 
The lower end of the shaft do is preferably 

made spherical, as at 20, Fig. 7, to fit into a 
correspondingly-shaped recess in a bearing 
plate 21, fulcrumed at 22 on the traveler, said 
bearing-plate having fast thereon an arm 23, 
the end of which fits loosely into a notch 24 
in the carrier-plate, thus making there with a 
species of toggie-joint. 
The controller-plate is provided at its outer 

end with a handled, the inner extended end 
of which forms a latch d8 to enter one or more 
recesses, as d°, in a locking-plate d' on the 
side of the traveler, the latch being normally 
pressed toward the locking-plate by a suit 
able spring S. When the controller-plate is 
to be moved by hand, the operator grasps the 
handle d' and turns it to withdraw the latch 
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d’ against the pressure of the spring, thereby 
permitting the controller-plate to be moved 
up or down on its fulcrum d. Viewing Fig. 
7, if the controller-plate be moved down 
wardly the toggle-joint described will act to 
swing the bearing-plate 21 to the right to thus 
move the worm d' from engagement with the 
worm-gear d". 
The inner face of the latch d may be bev 

eled in order to be engaged by a trip, shown 
as a finger. 25, Fig. 1, carried by the sleeved, 
and when the spindle is fed down to the 
proper point the finger 25 will pass beneath 
the latch and lift it from the holding-notch, 
the weight of the controller-plate moving it 
into position to disengage the Worm and 
worm-gear. 

Referring to Fig. 4, the worm-shaft d' is 
extended up through a support 27, secured 
to or forming part of an upturned hub-like 
bearing d", socketed at its upper end at d 
to receive the ball-like head d of a sleeve 
d and loosely surrounding the shaft d, the 
lower beveled end of the sleeve resting upon 
a cam-collard, provided with a suitable 
handle d', the cam-collar being sustained by 
the support 27. This ball-and-socket bearing 
at the upper end of the worm-shaft d'per 
mits the slight lateral movement thereof mec 
essary to disengage the worm and Worm-Wheel 
without interfering with the rotative or lon 
gitudinal movement of the shaft, the latter 
being necessary when the traveler is moved 
up or down on the standard A, a counterbal 
ancing-weight W being attached by a flexi 
ble connection 4 (see dotted lines, Fig. 1) to 
the traveler, the connection or connections 
passing over one or more guide-sheaves 5. 
A collar as on the sleeve-hub c* is shaped 

to form a pulley a', connected by a suitable 
belt a with the driving member a of a 
speed - controlling mechanism, the driven 
member a of which is represented as a heavy 
casting splined to the shaft d' and located 
above the spherical head d. - 
The driving and driven members are pro 

vided on their inner faces each with an an 
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nular concavity, as clearly shown in Fig. 4, to be entered by the shiftable friction disks 
and one or more friction-wheels ct are inter 
posed between said members and within their 
grooves mounted to rotate in the forked ends 
of suitable shafts C, having their bearings 
in a casting Ct, rigidly secured to the bear 
ing d". The two shafts are connected by in 
termeshing segment-gears Ct', acted upon by 
a spring-controlled friction-pada, while one 
of the shafts C is provided with a hand-le 
ver (t. 
The speed-changing mechanism shown is 

Substantially such as forms the subject-matter 
of United States Patent No. 529,713, granted 
to me November 27, 1894, and to which refer 
ence may be had, rotation of the shafts a 
moving the peripheries of the friction-wheels 
Ct toward or from the center of rotation of 
the shaft d", thus varying the speed imparted 
by the driving member C. to the driven mem 
ber (t. 
provides sufficient pressure to normally main 
tain the device operative, and when it is de 
sired to throw the speed-controlling mechan 
isln out of operation the cam-ring dis moved 
to lift the sleeve d', and thereby the driven 
member (l', raising the latter from contact 
with the friction-wheels Cli. 

By the mechanism herein shown the feed 
of the tool is absolutely under the control of 
the operator, and by the movement of the le 
ver Cl* the speed of the feed can be controlled 
with great delicacy. 
The traveler E is split at 30, as shown in 

Fig. S, and provided with clamping-ears 31 
to embrace the guide A', a clamping device 
E*, of usual construction in such apparatus, 
being provided to clamp the traveler in ad 
justed position. 
The head of the standard, at its rear end, is 

provided with an overhanging arm A, to 
which is secured, as by screws 34, the upper 
end of a Substantially L-shaped casting G, 
the lower laterally-extended ends of the lat 
ter having upright hubs or bearing-bosses g 
(most clearly shown in Fig. 6) to receive the 
lower ends of upright rotatable standards g', 
bifurcated at their upper ends to receive and 
support rotatable friction - wheels g^. The 
said standards are provided with gears g in 
mesh with the toothed outer edges g of seg 
ment-gears g', (see dotted lines, Fig. 3,) the 
latter meshing with each other and being full 
crumed at g on the lower end of the casting 
G, SO that rotative movement of either stand 
ard g' will impart a like rotative movement, 
but in the opposite direction, to the other 
standard. The casting G is longitudinally 
bored at G*, Fig. 4, to receive therethrough 
a sleeve h, secured in the casting by a clamp 
Screw 40, Fig. 4, and forming a bearing for 
the rear end of the main shaft H, said shaft, 
having another bearing at h" in the part of 
the head A', as shown in said Fig. 4. The 
main shaft has secured thereto the hub m^ of 
a friction-pulley MI, the said pulley having 

The weight of this latter, member 

or wheels g’ described, the latter having, pref 
erably, non-metallic peripheries. The sleeve 
h receives upon it the hub in of a second fric 
tion member N, provided with an annular 
flange N* to form a belt-pulley and adapted 
to be driven by a belt from any suitable 
source of power and to be continuously ro 
tated, the said member N having in its inner 
face an annular concavity to be entered by 
the disks or wheels g’. The outer end of the 
pulley N* has a beveled annular face n', 
adapted to coöperate at times with a sini 
larly-beveled face of a clutch member N', 
rigidly secured to the main shaft by set-screw 
43, so that the clutch member N and the fric 
tion member M will move simultaneously 
when the shaft. His moved longitudinally. 

Referring to Fig. 4, it will be noted that the 
sleeve h is laterally flanged at hat its outer 
end, and between the flange and the end of 
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the hub in may be interposed washers U, pre- . 
venting movement of the friction member N 
longitudinally of the shaft to the right, view 
ing said figure. 
The main shaft has thereon a beveled gear 

h°, the hub of which is annularly grooved at 
h' to be partially embraced by the bearingh', 
which is substantially semicircular in form, 
a key h on the shaft entering a suitable lon 
gitudinal slot in the hub of the gear, whereby 
the latter will be rotated with the shaft, but 
permitting the latter to be moved longitudi 
nally therein. The beveled gear his adja 
cent the like gear a on the upper end of the 
shaft a, and when the latter is raised by 
means of the hand-lever at the gears a and 
hare brought into mesh, so that rotation of 
the main shaft will act through the vertical 
shaft a to raise or lower the platen-carrier B^. 
A bevel-gear his provided with a sleeve 

like hub h., through which the front end of 
the main shaft is extended, said hub being 
connected to the shaft to rotate there with by 
the key h, and a split collar.h. surrounds the 
hub loosely and is retained thereon by the 
upturned part of the flanged end of the hub 
h', said collar being supported in a bearing 
h90 on the head. 
the gear h longitudinally on the main shaft 
it is thrown into or out of mesh with the gear 
c", which is fast on the hub c’, and a second 
bevel-gear his also mounted on the main 
shaft keyed thereto and longitudinally mov 
able thereon, the hub of the gear having an 
annular groove hi. 

Referring to Figs. 1, 4, and 5, a stud lic pro 
jects from the side of the overhanging arm 
A and has mounted thereon the hub l’ of a 
hand-lever k", said hub next the side of the 
arm having secured to it a plate k, provided 
with a cam-slot k to receive a roller or other 
stud ic on the collar h, the side of the arm 
A being slotted at 100 to permit movement 
of the stud k', as best shown in Fig. 5. A 
yoke k enters the groove h of the hub or 

in its face concaved annular grooves adapted gear hand has pivoted thereto a linkle", piv 

95 

IOO 

II o 

II5 
(See Fig. 4.) By moving 

I 25 



O 

3o 

35 

45 

55 

'ai 

otally connected at its other end to a wrist 
pin lic on the outer side of the plate I, the 
pivot of the link passing through a slot 200 
in the head. (See Fig. 5, dotted lines.) If 
the handle lic' is swung up to turn the hub and 
plate in the direction of the arrow 4S, Fig. 5, 
the cam-slot will act on the studle' to draw 
the gear 7 to the right, viewing Fig. 1, and 
through the wrist-pink; and linkle' will draw 
the gear c0 to the left. The effect of this is to 
disengage gears lc and c' and bring the gears 
h and c into engagement, and it will be ob 
vious from the size of the gears c and c' that 
the former will rotate the tool-spindle D slowly 
and with more power, while the gear c' will 
rotate it at a higher speed, but not so power 
fully. This provision for change of power on 
the tool-spindle is very convenient and in 
creases the range of the machine in a very 
simple and effective manner. 
An annularly-grooved collar o, fast on the 

main shaft H, is embraced by the forked end 
of an arm O', pivoted at O' on the inner end 
of a spring-controlled plungero, mounted in 
a bearing S0 on the upturned portion. As of 
the head, said arm o' carrying near its lower 
end two parallel links O, pivoted on the arm 
at 'o' and provided, preferably, with anti 
friction-rolls 44. A stud O', rigidly secured 
in the part A of the head, is extended through 
longitudinal slots of in the links and provides 
a fulcrum for a camo, interposed between 
the two rolls 44 and connected above its full 
crum by a rod o' to a rocker-arm of, keyed 
on a shipper-shaft o, mounted in the bear 
ing o' on the overhanging arm A', and is pro 
vided with a shipper-lever o', the shaft o' 
sliding vertically through the rocker-arm. 

It will be seen from the foregoing descrip 
tion that movement of the shipper-lever o' 
to rock the shipper-shaft will act to swing the 
cam O in one direction or the other on its full 
crum to act upon one of the rolls 44, and there 
by swing the forked arm o' to the right or 
left, Fig. 4, to move the main shaft longitu 
dinally, the spring son the plunger o' talking 
up shock and preventing binding of parts, it 
being remembered that the pulley N* and 
friction member N are continuously rotated. 
If the main shaft is moved to the left, Fig. 4, 
the friction member N' will be brought into 
engagement with the coöperating face n' of 
the pulley N*, so that the shaft will be rotated 
in the same direction as and with the speed 
of the pulley N*, the longitudinal movement 
of the shaft referred to moving the friction 
member M to the left and removing the pres 
sure from the intervening friction disks or 
wheels g’. On the other hand, if the shaft 
is moved into the position shown in Fig. 4 
then the rotary movement of the friction 
member N will be transmitted to the shaft 
through the friction member M by the fric 
tion-disks g’, and the member M and shaft 
will be rotated in a direction opposite to the 
rotation of the member N and at a speed rela 
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tive to the latter, depending upon the angul 
larity of the friction-disks g^. 
This speed changing and controlling mech 

anism is substantially the same as that form 
ing the subject-matter of United States Pat 
ent No. 529,713, granted to me November 27, 
1894, to which reference may be had. 
An arm A10 on the side of the standard Sup 

ports, as herein shown, a circular plate R, 
provided near its periphery with a series of 
holes R* (see Fig. 3) of suitable size to re 
ceive the shanks of the drills or other tools 
of various sizes adapted to be used on the 
machine, and on its under side the plate R. 
has a cam-rib R', which is engaged by a fork 
R° at the end of a lever R, fulcrumed at R. 
on an arm g, extended from one of the bear 
ings g, the inner end of the said arm Rhaving 
thereon a segment-gear R." in engagement 
with the adjacent gear g on the standard g'. 
By rotation of the tool support or carrier R. 
the cam will act through the intervening 
mechanism to turn the friction disks or wheels 
g’ and vary their angularity relative to the 
coöperating members M. N., and thus vary 
the speed of the former. 

75 

Inasmuch as the speed for drills or similar 
tools is greater for those of small diameter 
than for those of larger diameter I utilize the 
connections between the carrier R and the 
speed- changing mechanism just described 
to automatically set the speed of the machine 
to the diameter of the drill to be used. 
An index P may be secured to the arm A' 

and upturned adjacent the periphery of the 
tool-support R, the shape of the cam R being 
such that if the support or carrier R is turned 
until the drill of the proper size is opposite 
the index such movement will set the speed 
controlling mechanism to give the proper 
speed to the spindle for the tool of that size. 
The shipper-shaft o' (see Fig. 9) is longi 

tudinally grooved at o' to be entered by a 
key on a hubt, provided with a suitable hand 
knob t? and oppositely-extended arms t tin 
different horizontal planes, the hub t having 
a spring-catch i to engage one or the other 
of two notches l in the bearing o' of the 
shipper-shaft, the latter having another bear 
ingols on the traveler E. Stops to t are 
adapted to be secured in the undercut grooves 
7 of the flange c on gear c to coöperate, re 
spectively, with the arms t' and l'. When 
the spindle has rotated sufficiently to bring 
the stop to into engagement with arm t, the 
shipper-shaft will be turned to reverse the 
direction of rotation of the main shaft, and 
the tool-spindle D will be rotated in the op 
posite direction until the other stop ten 
gages the arm t, rocking the shipper-shaft in 
the opposite direction and causing the direc 
tion of rotation of the spindle D to be again 
reversed. This rotation of the tool-spindle 
first in one direction and then in the other is 
convenient for many purposes, and so far as 
I am aware such arrangement is novel. 
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When it is not desired to utilize the auto 
matic reversing device, the catch i is released 
and the hub t moved down into the position 
shown in Fig. 9, so that the arm t t° will not 
be in the path of movement of the stops. 
Myinvention is not restricted to the precise 

construction of parts as herein shown, as the 
same may be varied or rearranged without 
departing from the spirit and scope of my 
invention, and so far as I am aware it is 
broadly new to automatically vary the rate 
of speed of rotation of a tool-spindle in ac 
cordance with the diameter of the tool to be 
used by or through the movement of the tool 
carrier or support. 
Having fully described my invention, what 

I claim, and desire to secure by Letters Pat 
ent, is 

1. In an apparatus of the class described, a 
tool-spindle, means, including speed-chang 
ing mechanism, to rotate it at different speeds, 
and a controlling device for said mechanism, 
to automatically set the speed of the spindle 
according to the diameter of the tool to be 
used, substantially as described. 

2. In an apparatus of the class described, a 
tool-spindle, means to rotate it, including 
speed-changing mechanism, and controlling. 
means therefor including a movable tool-car 
rier and a fixed index, whereby when the car 
rier is moved to bring the tool to be used op 
posite the index the Speed-changing mechan 
ism will thereby be automatically set to effect 
rotation of the spindle at the proper speed for 
said tool, substantially as described. 

3. In an apparatus of the class described, a 
tool-spindle, means to rotate it, including 
speed-changing mechanism, and a movable 
tool-carrier connected with and to control said 
mechanism, whereby movement of the car 
rier will effect a proportional movement of 
the said mechanism to rotate the spindle at 
the speed required for the diameter of the tool 
to be used, Substantially as described. 

4. In an apparatus of the class described, a 
tool-spindle, a large and a small gear connect 
ed there with, a main shaft provided with two 
gears adapted to be brought into engagement 
With the spindle-gears one at a time, manu 
ally-operated means to effect such engage 
ment, and speed-changing mechanism for said 
shaft, including a driven pulley loose rela 
tively to the shaft, a pulley to be driven, con 
nected to rotate with the shaft, said pulleys 
being annularly concaved on their inner faces, 
and a controlling friction-disk interposed be 
tWeen the said pulleys, substantially as de 
scribed. 

5. In an apparatus of the class described, a 
rotatable tool-spindle, two concentric rigidly 
connected gears having a single, extended 
hub on which they are fixed, said hub being 
connected with and to permit longitudinal 
movement of the spindle, a fixed bearing for 
the gear-hub, and means to regulate the lon 
gitudinal movement of the spindle, combined 
with a main driving-shaft, two gears rota 
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table therewith and longitudinally movable 
thereon, and means to move said gears lon 
gitudinally, to bring one into engagement 
with one of the spindle-gears, and disengage 
the other gears, and vice versa, substantially 
as described. 

6. In an apparatus of the class described, a 
rotatable tool-spindle, a large and a small gear 
rigidly connected together and connected to 
said spindle to rotate it and also to permit 
longitudinal movement of the spindle, and a 
fixed bearing for said connected gears, com 
bined with a main driving-shaft, two inde 
pendent gears mounted upon and to rotate 
with said shaft and separately movable lon 
gitudinally upon it, to separately engage the 
small and large spindle-gears respectively, 
and means to disengage one driving-gear from 
its spindle-gear and to cause engagement of 
the other two gears, substantially as described. 

7. In an apparatus of the class described, 
the main driving-shaft, two gears the hubs of 
which are connected to rotate with said shaft 
and be movable longitudinally thereon, a cam 
plate mounted in a fixed bearing, a stud on 
one of said gear-hubs in engagement with the 
cam, a link attached to the other hub and piv 
oted eccentrically on the cam, and means to 
rotate the latter, whereby the gears will be 
moved toward or from each other on the main 
shaft, substantially as described. 

S. In an apparatus of the class described, a 
main standard, a platen - carrier vertically 
movable thereon, means to clamp the carrier 
on the standard, and a rotatable actuating. 
gear supported by the standard, combined 
with a threaded operating-shaft in engage 
ment with the carrier, a gear on said shaft, 
and means to move said shaft longitudinally 
with the carrier when unclamped, to engage 
or disengage the said gears, substantially as 
described. 

9. In an apparatus of the class described, a 
main standard, a platen - carrier vertically 
movable thereon, means to clamp the carrier 
on the standard, and a rotatable actuating 
gear supported by the standard, combined 
with a rotatable shaft threaded to engage said 
carrier, a vertically-movable bearing for said 
shaft, operable manually when the carrier is 
unclamped, and a gear on the shaft, to be 
brought into mesh with the actuating-gear 
when the platen-carrier is to be raised or low 
ered by power, substantially as described. 

10. In apparatus of the class described, a 
standard, a tool-spindle, a main shaft, means 
to vary the speed thereof, connections be 
tween said shaft and spindle, to rotate the 
latter, and a platen-carrier-actuating gear on 
the main shaft, combined with a platen-car 
rier, a lifting-shaft threaded thereto and pro 
vided with a gear, and means to move. said 
lifting-shaft to engage or disengage its gear 
and the actuating-gear, substantially as de 
scribed. - 

11. In an apparatus of the class described, 
a vertical longitudinally-movable tool-spin 
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dle, a fixed bearing, a hub rotatable therein 
and splined to the spindle, a large and a small 
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bevel-gear fast on said hub, the former being 
On an annular flange provided with external 
grooves, and adjustable stops to be held there 
in, combined with a main shaft, gears thereon 
to engage, one at a time, the small and large 
spindle-gears respectively, reversing mech 
anism for the main shaft, and controlling 
means therefor operated by said stops, sub 
stantially as described. 

12. In an apparatus of the class described, 
a rotatable tool-spindle, a gear rotatable there 
with and relatively to which the spindle is 
longitudinally movable, and adjustable stops 
movable with the gear, combined with a main 
driving-shaft having a gear to mesh with the 
spindle-gear, and reversing mechanism con 
trolled by said stops, to rotate the tool-spindle 
first in one and then in the other direction, 
substantially as described. - 

13. In an apparatus of the class described, 
a rotatable tool-spindle, a traveler, mechan 
ism carried thereby to effect feed of the spin 
dle rapidly or slowly by hand, or mechanic 
ally, a driving-shaft to actuate said mechan 
ism for mechanical feed of the spindle, and a 
single controlling device to effect either fast 
or slow feed by hand, or to cause engagement 
and disengagement of said driving-shaft and 
mechanism, substantially as described. 

14. In an apparatus of the class described, 
a main driving-shaft, speed-changing mechan 
ism therefor, including a driving-pulley and 
a pulley to be driven, the latter fast on the 
shaft, said pulleys being annularly concaved 
On their inner faces, an interposed friction 
disk, and a support therefor, combined with 
a novable tool-carrier, and connections be 
tween it and the disk-support, whereby move 

ment of the tool-carrier will proportionally 
vary the angularity of the friction-disk rela 
tively to the pulleys, to change the speed of 
the main shaft, substantially as described. 

15. In an apparatus of the class described, 
a rotatable tool-spindle having a feed-rack 
thereon, a traveler, gearing carried thereby 
to engage said rack and feed the spindle lon 
gitudinally, a manually-operated actuator 
for said gearing, independent means, includ 
ing speed- changing mechanism, to actuate 
said gearing, and a single controlling device 
to provide for manual or mechanical opera 
tion of the gearing, and to govern the speed 
of the former, substantially as described. 

16. In an apparatus of the class described, 
a longitudinally-movable tool-spindle, means 
to rotate it, reversing mechanism for said 
means, and controlling means forthereversing 
mechanism, rotatable and concentric with the 
spindle, whereby the latter will be automatic 
ally and partially rotated first in one and then 
in the other direction, substantially as de 
scribed. 

17. A member adapted to be rotated, mech 
anism to rotate it in opposite directions, and 
controlling means for said mechanism, gov 
erned directly by and concentric with the ro 
tatable member, whereby the latter will be 
automatically and partially rotated first in 
one and then in the other direction, substan 
tially as described. 

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

HENRY H. CUMMINGS. 
Witnesses: 

JOHN C. EDWARDS, 
AUGUSTA E. DEAN. 
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