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Be 113 known that 1, HENRY MCCOY NORRIS

e

emnatl in the county of Hamilton and Stdte of

5 Ohio, hcwe invented certain new and useful
Impmvemcnts in Drills, of which the follomnn*
1§ a specification. |

My invention relates. to drills paltlcul 11’1}7
of the radial class.

1o - Indrillsitisvery debuable to obtain a lar'fre,

range of speeds, due to the different classes of
work which they are daily called upon to per-
form—as, for instance, slower speeds are re-
quired for drilling the same-sized holes in
15 steelthanin cast-iron. It has also been found

by experience that the commercial tools of a

given size are adapted to a given number of
feet tr avel per minute, depending upon the
~ speed and upon the mdterlal This speed
20 must be proportioned to their ecapacity. The
gradation of speeds for a large range of tools
has hitherto not ‘been emplo; ed in a smﬂ*le
drill. |

The object, of my invention is to provide a

- 25 much greater range of speeds on the same

tool than has hltherto been obtained, to bet-
ter adapt 16 to the 01d1nary demands of shop
practice. In the accompanying dlawmgs 1

have illustrated a radial drill containing six-

'30 teen speed changes, which consist: of four

~ primary speed chan ges and two sets of back

gear changes each in advance of the other
aud between the primary speed-changer and
drill-spindle, so that each one of the primary

35 speed changes may be changed four times.

- Of course this principle of speed-changing
might be carried to a greater range; but I

hme found that smteen speed (,hanﬂ'es are
sufficient for the ordinary shop practlce A

40 gradation of speeds approximating a geo-
| metrlcal series 1s necessary to adapt the ma-

~chine to the different classes of work and size

of tools, obtammn' apprommately the pmper

‘speeds for any given work. | |
45 Another obJeet of myinv entlon is to pro—
 vide a wide range of power-feeds, so that the
feeding speed Shdll be ploperly adapted tothe
kind of work required. |

- - Another object of my inv entlon is to pro-'
50 vide means for properly gaging the depth of
tool travel and automatlcally trlppmﬂ' thel |

the head sa,ddle, and arm.
tail view of the leversmmclutch mechanism

__the tri pplnn'-dOD's

| pO'ﬁ or-feed at ap[n opriate times and also to

provide an automatic safety-trip.

Another object of my invention is to so cons
structthetoolastoenable the variouschan ges 5§
to be quickly and positively made.

Inordertoaccomplish these results, it is de-

sirable to have thespeed changes ma.de posi-

tive by means of gears and to do awav with
the belt system of cone-pulley changes. 60
- The various features of my invention are
more fully set forth in the description of the
accompanying drawings, forming a part of

this Specmcatlon in which—

Figure 1 is a front elevation of the drill- 65

'colu'mn and speed-changing mechanism. Fig.

2 is a sectional elevation of the speed-chang-

ing mechanism located at the base of the drill-
column.

Fig. sisasection onlinez x, Fig. 2

Fig. 4 is a top plan view of the cluteh- Shlft-— 70
ing mechanism. Fig.5 is a side elevation of
the same., Fig.6is asecblon on liney vy, Fig. 1

:Flﬂ‘ 7 is a detall view of the clutch shown 1n
“Kig. 6.

Fig. 8 is an end elevation of the in-

ter: nal gearing shown in Fig. 6. Fig. 9isa #s

side elevatmn of the extm na,l gearing shown

Fig. 10 is a seebwnal elevatlon of
Fig. 11 is a de-

1n Flﬂ' 6.

and saddle-loeking devwe Fig. 121is a front 8o
elevation of the drill-head and its gearing.
Fig. 13 is an elevation, partly in section, of
the feeding mechanism. Fig. 141is a section

on line w w, Fig.12. Fig. 15 is an elevation
showing the 1a,dlal arm in section of the sad- 8g
dle- adJustmcr mechanism. Fig. 16 is a plan

view of the depth-gage and feed - tripping

‘mechanism. Iig. 17 is an enlarged longitu-
‘dinal section of the tripping-lever ShOWll in
Fig. 18 is a side elevation of one of go

Fig. 16.
Fig. 19 18 a plan view of
the opening in the top of the oear-box shown _
in Fig. 1. IFig.201sa pla,n view of one of Lhe
feed-ﬂ‘ems -
A rep1esents the base of the (1r111 95§
‘B represents the speed-change box. -
A’ represents the colamn of “the dr ill; A?

‘the vertical shaft passing through the (3611136[
of the column.
Crepresents theradial arm; ¢, Lhe collarof 100

said arm, journaling on the drlll-sleeve |
C? 1emeseuts a SCrow engafrmw a thmad 011 _
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" the collar of the radial ar m for la1smn' and I The outer end of rock-shaft 8 has a second
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speed may be obtained.

iowering the same.

C? represents the reversing and transmit-
ting gearing on the top of the drill-column.
These gears are of the usual construction.
The epeed-ehanging mechanism in the pre-
ferred form of construction is divided into
three gear systems, which, as shown, are ca-
pable of obtaining sixteen speed changes for
increasing or governing the revolution of
the drill-spindle.
changes consist of 'the speed-changer D,
mounted on the base of the machme, made
as shown. This system is eapable of obtain-
ing four different speeds, which changes are
produeed by the manipulation of the single
lever D'. The second set of epeed-eha,nfrere
K 1s supported on the collar of the radial
arm, consisting in the preferred form of two
changes which are effected by the manipula-
tion of the lever E'. By the use of the speed-
changers D and K combined, eight changes of

changing system K is mounted in some ra-
dials within the radial arm, as shown in Fig.
6, while in others it is mounted on the head

and takesits motion from the gears of thesec- |

ondary speed-changing system. = 1t is shown
as having two speed ehanﬂ‘ere operated by le-
ver F' and doubles each of the first two SYS-
tems of speed-changes. In the form shown
the second and thlrd set of speed-changersare
back gears. |

The primary speed-changers consist of the
following devices:

b ab rep1esent parallel shafts journaled in
a frame or casing B, as shown, b being the
driving-shaft carrying the duvmn'-pulley a.
These meehemsms will be understood from
Figs. 2, 3, 4, and 5.

1 290 4 replesent different-diameter gear-

wheels fixed to driving-shaft b, and o Rl
a* represent gear- “wheels loose on the driven-

shaft o, respeebwely intermeshed with driv-
ing gear- wheels 1 2 3 4.

H H' represent clutches on shaft 0,5 clutch
II being between loose gear-wheels ¢’ a?and
shdable in either dir eet1on to fix either of said
gear-wheels toshaft a®. Clutch H' is between
gear-wheels ¢ and a* and slidable in either
dneetlen to fix either of said gear-wheels to
shaft a®.

erated in either direction to fix any selected

~one of said gear-wheels ¢’ a* a® a? to shaft o’

by meansofasinglelever D’ operated 1;111 ough

the following mstru mentahtles

8 9 repreeent rock stub -shafts properly

. journaled in the casing B transversely to

60

shaft o and extended under elutches I 11,
respectively. |

10 represents a rock-arm on shaft 8 enﬂ*em
ing into clutch H for shifting said duteh in
e1ther direction, and 11 lepresentea rock-arm

on shaft 9 engaging into clutch H' for shift-
When

ing that clutch in either direction.
theee arms 10 11 stand in vertical position,

"Link J is supported at
the rock-arms I I? by means of screw-bolts.

These three sets of speed
‘ment is imparted to l*oek_-arm I,

- The third speed-

The clutches are mdependently op-.

rock -arm I upwardly extended, and rock-
shaft 9 has a second rock-arm I? upwa__rdly eX-
tended. Rock-arms I I? are connected by
means of links J K in the following manner:

One end of said link is provided with a round
hole, so that every movement of said link af-
fects rocker-arm I. The other end is pro-
vided with an oblong hole, so that no move-
Link K is
a similar link to that of link J on the oppo-
site sides of the rocker-arms I I° but having

T'hese
links are parallel, and when link J is thrown
In either dlreetlon it will rock arm I, rock-
shaft 8, and second eclutch-rocking arm 10,
and hence cluteh H emrespondmﬂ*ly ~ So
when link K is moved in either direction it
will rock arm I?, rock-shaft 9, second rock-
arm 11, and hence clutech H’ eoueependmﬂ‘ly
The following is the mechanism employed to
rock either of sald hnks J KX in either direc-

| 1310[1

7 represents a journal- Shaft between links
J K and also between rock-shafts 8 9. 6
represents a journal-sleeve on said shaft 7,
and D'represents a lever having atits lower
end a yokeembracing or stmddhnﬂ' the sleeve

6 and having pmt.les engaging sald sleeve, so0

that the lever and its eleeve may be loeked

each of the ends of .

75

380

‘hole and slot in reverse to that of link J, thus
~onlyimparting motion to rock-arm I=.

QQ

100

on shaft 6 in either direction in a plane trans-

verse to rock-shafts 8 9 and parallel to links
J K to move said links in either direction,
and said lever may be rocked on its pintles
on sleeve 6 in either direction in a plane
transverse to the links J K and parallel to
the rock-arms 8 9 to swing said lever into
engagement with either of said links J K.

‘The lever when vertical is in the mneutral

position, and it has pins d plo_]eeted on each
side to engage into orifices formed in the mid-
dle of hnks J K, according to which direction

the lever is meved

The following ,t;rmde alld lock are empleyed
for lever D',

In Fig. 19, D’ represents a subetantlally H-
sheped opening formed in casing I3, through
which lever D' pr ojects. The level*_When in
the neutral vertical position projects through
the transverse limb of the H-shaped opening.
If said lever is rocked on sleeve 6 toward the
limb of the H-shaped opening marked s’ s?
in Fig. 19, the pin d enters the orifice in the
m1ddle of link K, and if the lever 18 rocked
toward the limb marked s? stin Fig. 19 the

i pin d enters the orifice in thelink J. When

the lever is rocked with its sleeve 6 on jour-
nal 7 in the plane parallel to links J K, as-
summﬂ* the lever to be in the limb marked
s’ s*in Fig. 19, the elutch H' will be shifted
to give the Speeds s'or s?, according to the
dueetlon of lever movement and so 1f the le-
veris in the limb marked .5'3 st in Fig. 19 the

| t,he clutches H H' stand in neutral pomtlon » other clutech H will be shifted to give either

105
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speed s® or s, aceordmn' to the direction of

transverse limb of the H-shaped opening, it

‘cannot ‘engage either link, and the clutches
are in nentml position between their respec-
Thus thelever can only engage.

tive gears.
and dlsen gage from the clutch-shifting posi-

tion in neutral position of the several perts,-;

~ and 1t can only engage into one of the cluteh-

10

.20
_25
30

35

~ result.

40

: .tem in the following manner, (see Fig. 9:)
| 181ep1esenteabe\ el-n'ea,ron shaftlb mesh-'
~1ng with bevel-gear 19 on shaft 20. | |
| g-gear on shaft.
20 always in mesh m_th ﬂ*ear 2 on shaft 23,
-(See Fig. 6.)
M replesents the radlal .arm shnft a,nd 23

shifting mechanisms ata time. Thisarran ge-

ment produees a perfect guide, lock, and
safety-holder for the lever olnteh-shlftmﬂ'

- mechanism and clutches, enabling the de-
‘sired change to be made 1nstantly with per-f
fect precision and safety. |

The secondary speed-changing system ¢on-
8ists of gears mounted or supported on the
~ collar ¢V of the radial arm, and they consist
of gear g, which is in eontlnnal mesh with
gear 12, mounted upon shaft 14, which carries |

a gear 13 meshing with gear 15 -on shaft 16.

On the same shaft is gear 17, meshing with

gear 12, so that the vertical shaft Gtr atnsnnts',

L

represents a clutch operated by the lever E'

to throw cluteh L, so as to bring in either of

these speed - oha,ncrmo gears, as may be de-
sired.  When power is trensmltted throue*h'
gears 12 and 17, the ratio of speed is not‘ |

two different ratios of speed to shaft 16.

ohenﬂ'ed but When the trains 13 and 15 are

wo1k1nfr the speed of shaft 16 is lowered.
Thus each one of the four speeds of the pri-
~mary system may be changed, g

ent ratio of speed to the. drlll epmdle

‘The third system of speed changes may be .
located within the hollow of the radlal arm,
as shown in Figs. 6 and 9; but it is. obwoue |
that it may be Vamonely plaeed with the same .
In the form shown motion is trans-

21 represents a transmlttm

:an 1ntermed1¢tte shaft tlansnnttmﬂ' motion

o As said shaft is remproeated back and forth
- it operates the clutch 2 N, w thh 18 shtpped in
S the following manner:

= 5"¢-|

| theleto

: jﬂaﬂ'es the

which is mounted upon the inner shaft 29.

F’ represents shlppincr 16‘. er;

N ._-"".Of the Opposm gears as. desned

giving a differ- |
| transmits motion to shaft 43.

'On said shaft 23 are mounted alter-
nate transmlttlnﬂ'-ﬂears 24 25, meshing with
o ffreals 26 27 on the I"&dl&l -arm shaft M.
- 23 is made of two concentric shafts.
~outer shaft or sleeve is cut; away at the center-
- toallow of the movement of the clutech N,

Sha,ft |
The

I '3, a bell-_'
crank lever, which is hinged to the crank or
'_-_ehlppmcr-mm F’ and is Journaled upon. the_
~ stud-shaft 30, mounted on the collar C¢'. |
31 represente a forked erank-arm, which ¢ en-- _-
_ pull-shaft 29, so that ns the ship- |
-ping-lever F' is moved- the pull-shaft moves
" the eluteh N into engagement, Wlth elthu one

When the lever is in the_ '

primary sets of transmitting

=

It will be observed that e'ear 25 enn'ages |

with a gear smaller than that of oear 24.
Hence when the motion is tra,nsmltted to gear

.70

24 it is slower and makes a corr espondmﬂ* de-

creased ratio of transmission of each of the

of the primary tlansmtttmﬂ -gears produced
by the secondary system, thns multiplying

the eight ratios of these two combined speed
'systems and obtaining sixteen different ratios

of speed when the three systems are operated

: throuﬂ'h their entire ranges.

I

of the radial armway.
‘meshing therewith, mounted upon shaft 33,

made eccentrle "

It is essential to plowde asystem of powm

feeds for varying ranges of work, and I have
shown two sets of speed ohann‘ee for the feed-

ing mechanism.
0 reptesents the drill- stoek, (eee Fig. 10,)
which 'is provided with ﬂanﬂfes 0 0, blbbed

upon the flanges & % of the radial arm,

P repr esents a rack mounted upon the face
82 represents a gear

which is JOtunaled in the drill-stock O. Si
represents a gear at the lower end of said
shaft, (see Fig. 15,) which is driven by gear

35 on stud-shaft 36 nhtch carries gear 37,

(see Fig. 12,) which meshes with and receives
motion from gear 38 mounted on the hub of

o-gears and also

75

So

95

hand-wheel 39, so When said hand-wheel is

turned the head-stook is laterally adjusted

on ther edlal arm. The radial-arm shaft car-
ries a pair of bevel reversing-gears 40 41,
which alternately drive a bevel-frem 42, Whleh

44 represents a bevel-gear- dlLVll]E‘: genl 4o

| splined to the d1111-sp1ndle Q.

100

The revelsmg-gears are opela,ted by thej

'_'sh1pp1n g-lever R in the following manner:
46 represents a yoke-arm whloh slides in
mitted from the secondary system to this sys- | the brackets 47 48, within which the hubs of
| the respeective gears journal.

is engaged by the fork 7 of - the lever R, and

The yoke-arm

as the same is operated by the lever it moves

the friction- cluteh 5, which engages either
gear 40 or 41, ae001d1nﬂ' to the dneetlon in
| whloh the lever 18 moved | |
- Trepresentsalock-plate whteh is JOHI ndled
or pivoted on a boss on the head-stock, as
‘shown in Fig. 10. The ends of this plate are
It is rocked by bell-crank

105 -

IIS:_

lever ¢, which brings the eccentric ends into
enﬂ'an'ement with the inner faces 2 of the ra-

dla,l arm, as seen-in Fig. 10, ther eby locking
the head stock firmly in p051t10n

The power-feeding meehamem takesits mo-

shaft 55.

are mounted fom gears 56, 57, 58, and 59. -
66 67 68 69 represent another cone. of gearsin =
mesh mth gears. 56 57 58 59, 1espeetwe1y, and' -

This lock:_ |
further serves the purpose of a suppmt for
the radial arm, acting as a strut and prevent-
‘Ing vibration from the thrusts of the spindle.
B 125
‘tion from the gear- wheel 50 on the drill-spin-
dle, (see Fig. 10,) tr ansmlttlnﬂ' motlon to gear-
‘wheel 51 on shaft 52. SR R
53 represents a Wmm -gear engaging wnh- .
worm- wheel 54, mounted on the upper feed-
(See Fig. 12.) Upon said shaft55

1_2,9: L

30
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loosely mounted upon the shaft 60, se that | 77. (See Fig.12.) 85 representsa gear-wheel

they may. be 1esPeetwelV clutched to said
shaft.

61 repr esents a pull-pin which projects into

the outer end of shaft 60, which is made hol-
a spring-pawl W, w
representing the spring for holding the pa,wl

low. This pin carries

in engagement. Pawl W is beveled at its

front and rear edge, as shown in Fig. 14.

The gear-wheels 66 67 68 69 are slotted, as
shown in Fig. 20, so as to allow the pawl to

more readily clutch the gear it is desired to

drive. As force is applied to the push-pin
laterally it will compress the spring and allow

the pawl to be passed from one gear to an-
In order to apply this feree the outer

other.

end of said push-pin is S pr ovided with a ser ur-s
of grooves 62.

63 represents a spur-wheel mounted upon

a stud-shaft which is operated by a erank 64
to revolve the spur-wheel and drive the push-
pin in or out, changing the pawl enﬂ'aﬂement
with the respectwe gears.

In order to obta,m greater ehann*es of feed,

I provide upon the opposite end of shaft 60j

72,
gears 72 and 73 bemﬂ' mounted upon

change-gears consisting of gears 70, 71,
and 13

shaft 74

W' represents a pawl sliding in the hollow
opposite end of shaft 60 and opemted by a
push-pin 75 to bring it into engagement with
the gears 70 or 71, so as to. ehanﬂ*e the speed
transmltted to the main transmitting feed-
gear 76, mounted on the t1ansm1ttmg-shaft 74.

The ehann'e -gears are mounted upon two
sides of the head- stock for the purpose of bal-
ancing the same.

Itis obvmus that the same changes of speed

might be made by increasing the cone of gears

on one side. All these dlfferent ratles of

changes of speed are for the purpose of chang-

ing the ratio of feed prlmerlly Operated from

- gear 76.

the spiral gear 76.

77 represents ‘the power- feed shaft which
carries spiral gear 78, receiving motion from
7 9 represents a worm on

- the end of sald shaft, meshing with the rack

50

._55

30, fixed to the drill - spmdle sleeve 1n the
usual manner.

81 represents a cluteh for locking spual
gear 78 to the shaft. 82 represents the hand-
nut for operatmg the said clutch. When the
clutch is thrown out, the hand-wheel 83 can
be turned to feed the drill- -spindle by hand.

It is desirable to automatically trip the feed |

when the drill-spindle has reached its lowest

‘point of travel to prevent accident to the ma-

chinery. Itis also desirable to trip the feed

~at varying depths of travel of the drill-spindle.

60

Thus it may be desired to bore a two-inch-

deep hole, then a three-inch-deep hole, with-

out the necessity of resetting the spindle, and

- thus trip the feed at mtervals during its pro-

'65

oressive travel.

I accomplish all these re-
sults by the following mechanism:

of drill travel.

driven by said pinion, and itis supported upon
the head-stock, as shown. ] have provided a
cluteh mtermedl&te of the cone-gear 55 and
the worm-gear 54. '

88 represents a cluteh. It 1is operated by

a tripping-lever 86. T'his tripping-lever is
operated to automatically stop the feed just
betfore the drill-spindle has reached its lowest
point of travel by the safety-dog 95, (see Fig.
16,) which is permanently fixed to the gear-
wheel 85. The parts are so disposed that this
gear travels.one complete revolution during
the time thespindie istravelingits full course.
- In order to trip the feed at predetermined
points of traverse, 1 provide the following:

87 represents adjustable tripping-dogs in-
serted and movable in the face of gear S5.
Two of these dogs are shown Any number
can be employed

90 represents a dial-plate revoluble on the
center 91. It is provided with marks indi-
cating inches and fractions thereof.

The tripping-leveris provided with two pro-
jecting fingers. (See Figs. 16 and 17.)
- The base 94 1is fixed to the tripping-lever
86, and it has a point that engages with the
safety-dog 95. Hinged upon this base is the
tripping-finger 93. This tripping-finger en-
gages with the tripping-dog 87. (See Fig. 17.)

The engagement of the tripping-dog is across

the track of the tripping-finger 94, moving the

| tripping-lever 86 and operating the clutch 88.

The tripping of the feed at predetermined
distances is accomplished in the following
manner: The dial-plate 90is revolved to bring
its zero-point in a central line with the trip-
pinn*-ﬁnfrers 93 94. on the arm 86. Then a dog
18 set from the zero-point the desired drllhnn'
depth. Thusasthe drilladvancesinits oper-
ation gear-wheel 83 is revolved, bringing the
dog into engagement with the tripping-lever
86, stopping the operation of the drill.

Sometimes it is desirable to trip the feed-
mechanism by hand at predetermined depths,

and to indicate the depths of drilling a fixed

pointer 92 is employed, which, in combina-
tion with the revoluble dial- pla,te renders it
easy for the operator to determine the depth
The feeding by hand is ac-
complished by loosening the knurl 32, releas-

ing the cluteh 81 from enﬁaﬂ*ement w1th gear

70

75

30

Qo

937

10GC

10§

110

115

78 permitting the shaft z7 to be rev olved by |

hand wheel §83.

Sometlimesit is des1rab1e to set the dogs 87
and not move them and pass over the same

| without tripping. For thispurposethe hinged

finger 93 is snapped back to the position
shown in dotted line, Fig. 17, from which po-
sition it is thrown into its working position
before the desired dog is reached.

The permanent s sfety -stop is a safeguard
against accidents, and .the arranwement of
ad;j ustable tripping-dogs and an index dial-
plate for trlppmw the feed at any predeter-

84 1epresents splral plﬂl()l] on the feed-shaft a mmed depth 18 very eonvement and secures
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aceur aey and unliol mlty of boring or drllhnfr

to exact medetetmmed depths as ma,y be_
| | set. and the drill- -spindle having gear connec-

desired.
Having deseribed my invention, I cla;un---
1. In combma,tlon with a drill-column and
a vertical driving-shaft thereof, speed-chang-

ing mechanism consisting of a plurality of |
shafts carrying mtermeshmfr gears, a plu- |
rality of intermeshing gears mounted there-. |
on, and a plurality of clutehes upon one of
, slid- | |
-dull a hollow radial arm having a journal-

saad shafts between the different gears

~able in either direction, a pair of pamllel

~ links each adapted to move in either direé-

5

tion, connections between said links and

clutehes respectively adapted to transmit mo- -

~tion thereto, a lever pivoted between said

20

. 2§

. links adapted to independently move each of
- said links whereby any one set of said inter-
meshing gears may be clutehed to said shaft
by the mampulatmn of the lev er, subqtan-
tially as specified.

2. In combmatlon Wlth the eolumn of

drill, employinga vertical driving-shaft, hav a
ing a gear connection with a tlansmlttmﬂ'

shaft, of a plurality of gears mounted upon
said tlansmlbtmn‘ shaft aplurahty of clutches
mounted thereon 1ntermed1ate of a plural set
of gears, slidable in elther direction, parallel
11nl{s adapted to move in either d11eet10n ,.
‘connections between said links and clutches
respectively adapted totransmit motion there-
to, a lever pivoted between said links adapt-
ed to independently move each of said links,
~ a casing surrounding said parts provided

35

with an opening thrmwh which the lever pro-
jects directing the- movement of

' whereby any one set of said. mtelmeshmfr

438

gears are independently clutched to' sald_

transmitting-shaft, substantially as specified.
3. In a drlll emplownfr g vertical transmit-

ting-shaft, a speed-changing mechanism com-
posed of a pair of shafts ea.ch having a plu-

rality of intermeshing g gears, clutch- and lever

mechanism for brmn'mn' into operation a sin- |

gle train of gears, a Secondaly set of speed-
changing gears mounted upon the outer pe-

riphery of the collar of the radial arm and re-

ceiving motion from an outside vertical driv-
ing - sllaft and clutch-and- level mechanism

for chanﬂ‘mg the ultimate speed of said sec- |
ondary speed-changes, thereby changing the -
speed turnished by each train of the primary
set of speed chanfres, substantlal]y as spem-

fied.

55
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- upon the outer periphery of the collar of the |
radlal arm, receiving me‘twn through said

4. In a drill employlnﬂ' a hollow column a

central driving-shaft located therein, a pu- :

mary set of 5peed changing gears conmstmn'

of a plurality of shafts gears and. clutches.

transmitting power to the central vertical
shaft, an outs1de vertical driving-shaft em-

ploymﬂ' a gear supported upon bhe collar. of
the mdlal arm and moving therewith, said

shaft receiving motion thlouwh ﬂ'eared con-

nection with the central duvmn*—shaft, a sec-

ondary set of speed- changing gears mounted

said lever

-
-

! out51de vertwal duvmﬂ' shaft, a thlrd set of

speed-changing gears betweeu the secondary |

tion with the radial-arm shaft a,nd receiving
motion through said secondary speed- (,hann'-

ing system and separate clutch-and - level
'mechmusm for each of said speed-changing

systems whereby a large number of speeds

‘may-be imparted to the spmdle substcmtla.lly
-as specified. |

5. In combinatlon w1th the column of a

_.%uppmt upon said column, of a dnll saddle

gibbed to flanges formed upon said radial
arm and spanning a longitudinal opening

'_thelem raclk- a,nd-wem mechanlbm for adJust-
ing sald saddle loumbndmally on the radial
‘arm; and a locking device mounted radially
‘upon a shaft Jou_maled in the drill-stock and-
‘having frictional engagement with the oppo-
site edn'es of the opening in said radial arm,

substantm]ly as specified. |
6. In combination with the column of a

therein, and a locking device mounted upon

a boss. for ming part of the saddle and having

frictional engagement with the opposite edges

of the opening in said ladlal arm, substan- |

tla,lly as specified.

7. In combination w 1th a hollow arm of a
dull of a radial-arm shaft centrally jour-
naled therein, adrill-saddle gibbed upon ways
formed on sa.1d radial arm and spanning a

slot or opening in said radial arm, a trans-

mitting-shaft journaled upon the dr 111-saddle

- eentlally within said radial-arm slot, and hav-
Ing reversing-gear connections with. the ra-

dlal -arm shaft and the vertical drill-spindle

operated by clutch-and-lever mechanism, sub

stantially as specified.

rality of intermeshing gears,clutch-and-lever

mechanism for blmﬂ'mﬂ' into operation asin-

8. Ina,dullemplo;}mrratmnsmlttmfr-sh&ft_ -
a primary-speed-changing mechanism com-
posed of a pair shafts, each having a plu-

70
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drill, a hollow radial arm having a journal-
-supnmt upon said column, a drlll saddle
gibbed upon flanges formed upou sald radial
arm and spanuing a longitudinal opening

95
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gle train of gears, a secouda,ry set of speed-

chanrnm'gears mouuted between the primary

system and drill-spindle operated by clutch-

and-lever mechanism, having driven connec-

tion with said primary speed system, where-
by a greater number of speeds may be im-

'parted to thedrill-spindle, a radial-arm shaft

I20

having driven connection with said second- :
ary Speed system, reversing-gears mounted

on said radial-arm shaft, operated by eluteh-
and-lever mechanism and adapted to travel
with the head-stock of the drill-spindle, a

transmitting-shaft journaled upon the head- |

stoek havmﬂ‘ a gear intermeshing with said
reversing-gears, :emd gear connection with the

125

130

drill-spindle for Opelat,mtr the same, sub-
stantially as Speelﬁed -

9. Inadrill employmﬂ'ahollow arm, a,drﬂl—-
stock gibbed thereon, a tlansmwtmmshaft




- Journaled on said drill-stock and having gear

- with the drill-spindle, a wedg

10

arm shaft and
a locking-plate
journaled upon a sleeve on said drill-stock
and mechanism for bringing theedges of said

connection with the radial-

plate -into frictional engagement with the |

edges of the slotted opening of the radial
arm, substantially as specified.
~ 10, In a drill employing an open hollow

radial arm, a radial-arm shaft centrally jour-

naled therein,a pairof reversing-gears loosely
mounted on said radial-arm shaft, lever-and-

clutch mechanism for locking e1ther of said {

- gears to the radial- -arm Shafb a head-stock

t5

20

'mounted upon ways upon each side of the

opening in the radial arm, a transmitting-
shaft journaled upon the drill-stock and cen-

trally disposed within and having a gear con-

nection with the reversing-gears, mounted

on sald shaft, substantially as specified.

11. In combination with the head-stock of

~a drill, employing a train of power-feeding

25

‘gears, of the shaft 60, having a hollow at

each end thereof, a train of gears mounted
upon each end of the S&Id_bhdft longitudinal
slots through the periphery of said shaft,

spring-actuated pawis pivotally connected to

30
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pull-pins projected into said hollow shaft at

eachend thereof, conesof gearshaving slotted

hubs mounted upon each of the hollow ends
thereof, each of said gears meshing with op-
posing gears carried by another csha,’ft where-
by the md shaft 60 is enabled to receive
from an opposing shaft a variable rate of
speed and to transmit a plarality of speeds

each of which is varied by the variable speed

at the opposite end thereof, substantially as
specified.

12. In a drill employmw a head-stock hav-
ing a power-feeding mechanism, the combi-
nat_ion of the drill-spindle of a ,feeding-sh&ft
having a gear connection therewith, and a
tripping mechanism consisting of a gear car-
rying a tripping-dog, a tripping-arm operat-
ing a clutch upon a transmitting power-shaft,
the parts being so disposed that the dog en-
gages the tripping-arm and operates the
clutch, and thereby automatically stops the
feed to the drill -spindle, substantially as
speciiied.

15. A tripping device for the power—feed of
a drill consisting of a clutch mounted upon
power-ieeding transmitting-shaft, a tripping-
arm engaging said clutch at one end a gear
carrying a trlppmﬂ*—dob and havmﬂ' a gear
connection with a power-feed shaft-, the free
end of said tripping-arm being projected
across the path of travel of said tripping-dog,
substantially as specified.

14. In combination with the power- feed op-
erating a drill-spindle of a drill, an antomatic

--tripping mechanism eonsisting of the power-

feed shaft, having gear connection with the
drill- spmdle, a transmitting - gear mounted
thereon and engaging a gear, a tripping-dog
mounted upon sa,ld head stock gear, a trans-
mitting-shaft having a gear connection with

686,116

the feed-shaft and a loose gear meshing with
the gear of the transmitting-shaft, a cluteh
intermediate the receiving and transmitting
gear, a tripping-gear having gear connection
with the power-shaft, a tripping-dog mounted
thereon, a tripping-arm pivoted to the drill-
stock, oneend of which has a feathered en-
cagement with the clutch and the opposite end

1s projected across the path of the tripping-

dog, whereby the power-feed isautomatically
tripped at each revolution of the tripping-
gear, substantially as specified.

15. In combination with the drill-stock, a

tripping-gear receiving motion from a power-
feed shaft, one or more tripping-dogs mount-

ed th'e’r’e_son, g tripping-arm projecting across
the path of the said tripping-dogs, and hav-
Ing its opposite end connected to and trip-
ping the power of the gear which transmits
motion to the feed- shaft substantially as
specified.

16. In combination with the head-stock of
a radial drill a tripping-gear mounted there-
on and receiving motion from the power-feed
shaft a series of tripping-dogs, means for con-
necting and disconnecting said dogs with the
face of said gear, a tnppmfr-mm projected
across the travel of said dogs, and havingan
engagement with the power driving mechan-
i1sm whereby the power may be tripped at any
predetermined point of the vertical travel of
the drill-spindle, substantially as specified.

17. In combination with the drill-stock of
a radial drill, a tripping gear-wheel journaled

70
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thereon and carrying one or more tripping-

dogs adapted to operate power tripping mech-
anism, a dial-plate journaled to and revolu-
ble upon the face of said gear, substantmll}
as specified.

18. A variable-speed device consisting of
two parallel shafts, 0pp0$1tely-d13posed in-
termeshing gear-wheels fixed on one shaft
and loose on the other, a cluteh for each pair
of loose gear-wheels on their shaft slidable in
elther direction, a pair of parallel links each
adapted to move in either direction, connec-

105

ITO

tions between said links and clutches respec-

tively adapted to transmit the respective
link motions thereto, a casing surrounding
said parts having a substdntmlly H-shaped
opening, a lever proj ected through said open-
ing, the said lever pivoted between said links
and having movement along the outline of
said H-shaped opening, the parallel sides of
the opening representing the link movements
and devices on said lever and links adapted
to be engaged and disengaged only when the
lever 1s moved in its transverse direction be-
tween 1its parallel lines of travel, whereby
the said lever may independently actuate
each clutch in either direction, substantially
as specified.

19. Imadrill, a drwmw and a driven shaft,
an inter medmte shaft, a pair of dlﬁelent-(h-
ameter gear-wheels fixed to the intermediate
shaft and intermeshed with a pair of gear-
wheels loosely mounted on one of said driv-

I15
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ingordriven shafts, a gear-wheel on the other

of said driving or driven shafts intermeshed

with one of said gear-wheels fixed to the in-
termediate shaft, and a cluteh between the
loose gear-wheels adapted to fix either of said
gear-wheels toitsshaft, substantially as Speci-
fied. | | | |

20. Ina drill, a feed-shaft receiving power
from the drill-spindle, a clutch controlling
said feed-shaft, a rotary gear geared to the

feed-shaft so as to revolve once during a com-

plete traverse of the spindle, and a tripping
mechanism between the said gear and clutch

adapted to disconnect the power-feed at the

downward end of the traverse of the drill-

~ spindle, substantially as specified.

2Q

91. Ina drill, a feed-shaft receiving power

from the drill-spindle, a clutch controlling

said feed-shaft, a gear driven by the feed-
shaft, a circular index on said gear adapted
to revolve therewith and to be rotated there-
on independently of said gear, a tripping

“mechanism for said cluteh, a dog on said gear

adapted to engage said trip, and means for:
adjusting said dog around the gear and se-

curing the same in selected position whereby
the index and tripping mechanism will be op-

-erated to automatically throw out the power-

30

feed at any predetermined depth of cut irre-

spective of the vertical position of the spin-

dle at the time of starting the feed, substan-

- tially as specified.

35

- 22, In a drill employing' a transmitting- |
shaft, a primary speed-changing mechanism

composed of a pair of shafts each having a
plurality of intermeshing gears, clutch-and-
lever mechanism for bringing into operation

a single train of gears, a secondary set of
speed-changing gears mounted on the drill-
arm, operated by clutch-and-lever mechan-
ism and having driven connection with said
primary speed system and a third set of speed-
changing gears between thesecondary set and
drill-spindle, operated by clutch-and-lever
mechanism and having driven connection
with said secondary system,whereby a greater

number of speeds may be imparted to the

spindle, substantially as specified. ,
23. In a drill employing a hollow arm, a
drill-stock gibbed thereon, a wedge locking-

plate journaled upon said drill-stock and

mechanism for bringing the edges of sald
plate into frictional engagement with the
edges of the slotted opening of the arm, sub-
stantially as specified. .

24. In a drill employing a transmitting-

shaft, a primary speed-changing mechanism

composed of a pair of shafts each having a
plurality of intermeshing gears, clutch-and-
lever mechanism for bringing into operation
asingle train of gears,asecondary set of speed-
changing gears mounted between the primary
system and drill-spindle, operated by clutch-
and-lever mechanism and having driven con-

‘nection with said primary speed system,

whereby sixteen changes of speed may be im-

parted to the drill-spindle, substantially as

specified. . -
‘In testimony whereof I have hereunto set

my hand. |
. ~ HENRY McCOY NORRIS.
Witnesses: - |
~ OLIVER B. KAISER,
Epwp. T. ALEXANDER.
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