G. 0. LEOPOLD,
BREAST DRILL,
APPLICATION FILED MAY 1, 1807,

917,319, . Patented Apr. 6, 1909

2 3HEETS—SHEET 1.

Z \/r] .

_ 5% | l

B y

f% SJ‘ q

CRRECE '-

N I bé | ,.-.._fﬁ'
2 £
P e
. d_—ﬁa.g _
gy
N

g~

iy}




@ 0. LEOPOLD.

Patented Apr, 6

AST DRILL,

&

BR.
APPLIOATION FILED MAY 1, 1007,

1808,

)

217,319,

2 SEEETS—SHEET 2.

F_
- A%
T
s R
8 J
Ay
Ry e
R
_.!”
Uy N3

s

i,

&

)

NN

.

ﬁmw:

“he,
.

jo
DS
& SXaTalals

R
L s

ST TATR I IR T e YA

7S
1_... . 3¢ , “ -

\

_..,..%/éf-

XN

L
N -
Y

-

MR

P, =

i St '
H -
p .rw "

[

ZEE;;EHUE?ﬁﬁﬂ f##:%g;fwrikaq1



UNITED STATES PATENT OFFICE.

CO., OF PHILADELPHIA,

BREA&T-DRILL

No. 917,3189.

Speciﬁcation' of Letters Patent.
Application filed IMay 1, 1907.

- + —mlr—— -

Patented April 3, 19UD.
Serial No. 371,278, | |

To all whom it may concern.:

Be it known that I, Grorce O. LEOPOLD

‘a citizen of the United States, residing in

5

_10

- Philadel

certain
Whmh the following is a specification.

fhm Pennsylvania, have invented

The object of my invention is to provide a

breast dr 1H with means whereby the speed of
the drill can be readily changed and the de-
vice employed at will as either a right or a
left hand ratchet, or on Ieclproca,tmg the
_driving meuhamsm the driven spindle can
~be caused to hﬁre a continuous forward

 moyement or can be locked to the driving

locate the mechanism for accom

20

25

& perspective view of the ch&nge speed*

30

element. - {

A-further object of my invention is to 8o

above noted results that the tool as a Whole
will be compact and convenient to use. - -
These objects I attain as hereinafter set

__forth reference: being ha,d to the accompany-

Flgure 1, is a face vlew of a breast. drill

-_ 1llgustmtmg Iy invention; Fig. 2, is a verti- |

cal section on the line 29 , Fig. 1 Hig. 3, 18

mechanism; Fig. 4, 18 a perspective view of

parts of the mechanism for changing the

character of the movement imparted to the
drili; ¥igs. 5, 6, 7 and 8, are diagrammatic
views. 1llus,trat1ng the paw Is shifted to differ-

ent positions, and Figs. 9 and 10, are eleva- | f*

tions Hlustrating mOdlﬁCdtloﬂS of the inven-

- tion.

a5

40

- place by a screw a'.
stance, the hub d of the gear wheel D is

49

In the above drawings, A 1s the franm of
the breast drill, having a breast plate ¢ ard a
bearing -A’. This bearing has two arms
0*—a’ between which is located the mechan-
ism B for changing the character of the
movement of the spindle. Projecting from

one side of the bearing A’ 1s a handle C and.

on the bearing itself is a_spindle ¢’ on which
is mounted a beveled gear wheel D held in

gmoved for the reception of the forked por-
tion d’-of the crank arm D’ whach has a han-

- dle D? as 1s common in this type of drill.

50
1ng into a step bearing a® in the stock portion

The spindle of the drill is indicated at.E as

passing through the bearing A’ and extend-

of the frame A; it being provided with a
groove ¢ into which extends a: confining

rovements in Breast - Dulls of

lishing the |

In the present in-

ed on the spindle E are two sleeves F and G

GEORGE 0. LEOPOLD, OF PHILADELPHIA, BENNSYLVANIA, ASSIGNOR TO NORTH BRO'S MF'G.
PENNSYLVANIA, A CORPORATION OF PENNSYLVANIA. -

' from moving 103:10'1tudmally in its b@&llﬂg‘ﬂ 55

! while being howevel free to rotate. Mount-

both snugly fitting the bearing A’ énd serv-
ing to remnforce while being fixed tO seid

spindle.
A beveled plmon H having a hub hy, &
" loosely mounted on the upper portion of the

’ spindle E and meshes with the teeth d? at thﬁ

perlphely of the gear wheel D, while a sec-
ond beveled pinion 1 is loosely mounted on

meshes with said teeth @ of the wheel D.
A beveled pinion J loosely carried on the
sleeve I meshes with a second set of teeth @°
on the wheel D; theése teeth being nearer the
center of sald Wheel than the teeth d?, as
clearly shown in the drawings. Kither of
‘the pinions I and J can be thrown into and
out of operative connection with the spindle
E, thereby either disconnecting it from the

drwmﬂ‘ mechanism or varying the speed of
.the spmdle as desired. :

Referring to Figs. 2 and 3, it will be noted
that the sleeve I 1s enlar oed at I/ and has an

annular groove f in the enlargement. Fit-

ting 1n this groove is a shifting plate n bev-

eled and notched at 7/ and n2. Two bolts N
“and J* are constructed to fit into suitable

60

6o
the lower end of the spindle E, and also -

1D

30

grooves 1n the part ¥’ and at one end of each

bolt is a spring f* acting between it and a pin
in the groove in which such bolt is mount-

“ed. Each bolt is notched at 'f¥ for the recep-

tion of the plate n and has one wall beveled,
as shown, 8o as to conform to the bevels n’,
n? of the plate n. .

The beveled pinion J, whwh 18 mcunted on
the hub of the sleeve 1* has a series of open-
ings 7 into which the bolt f#can be forced by
its spring when the notched plate n 1s shlfted
into gue position, and the beveled pinion I
which is mounted on the spindle E at th¢ end
of the sleeve I, has a series of holes % into
which can be projected the end of the bolt 1.

The plate n is held to a sleeve N by a screw
n® and thls sleeve is roughened so that it can
be readily grasped and turned by hand.
.When the sleeve N with the plate n is turned

| to the extreme right pos1t10n the bolt f* ia

projected under the action of its spring into
one of the holes of the beveled pinion J and

| as this beveled pinion meshes with the teeth
d® which are nearer the center of rotation of

screw ¢ so that said spindle- is prevented | the wheel D, the sleeve K mll be drwem at a
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H, reading fi

3: b and w
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slow speed.  When the sleeve N and its pL

7 are moved to the left, u}lf“]'l the bolt 77
withdrawn and the bolt 77 s aliowed w m
projected into one of the holes 4 in the pinion
i, and as thay pii’]i(;ﬂ meshes with the teeth d?
on tﬂu perivhery
wul be driven ot hlgh_ spead.

t will be noticed that the sleeve ¥ is loose
upon the spindie ,ﬁ and 18 wupled to the
bpmd‘e through mechanism for changing the
{,ﬂar&(}‘te? of the drive as illustrated in EI{‘b 4
to 8 1nciusive. | )

The sleeve (7 1s secured to the spindle B by
2, Lvanweme pin ¢, ¥ig. 2, being placed be-
tween tne pinion and the sleeve ¥ and
haﬁnnﬂ* a um per of longitud m(ﬂ slots as
shown n Hig. 4 On the end of the hub k of
sal1d pmion I are o 5ol 19% of teeth A/, whiez on
vhe upper end of the s
series of teeth f°, thﬁ“_.,. HEING pawla § ana.s’
operating m the siots g and ¢’ so as to be
capabie of engaging the testh f° and a pawl ¢
in the slot ¢ mp%blf, of engaging the teeth /.
Lhe two pawls ¢ are oppositely beveled
while the pawl s? 153 am beveled as shown
best In Mg. 4, 5;1 the sleeve {5 is an annular
groove g° vhich 1 e,s:,*:g 8 budfo nlate O
noicned ¢ shov-;r.n in Hig, 4, and In fhe dia-

LT
.
AR

Jni,ﬁr

ﬂ

grams b é;ﬁ o i"’rmlmim ihﬁ pawls being |

o5
o

ooved {0 receive this notched plate. (n
each one of the longitudinal grooves g, ¢, ¢’
is o spring & which acts upon ifs par ticular
*pa:wl SO as 1o fm{,ﬂ 1t inte engagement ‘Wlﬂl
1is teeth when it is released b*;r the plate &,
Inclogmﬂ the space betwaen the bearing
A’ and the beveled pinion I 18 a casing K
pmwded 'ﬂf“’l th a slot & thouf‘fh which pro-
jwib o shirter &

q—

of its four p%ltmm, as indicated 1n Mg, 1)1t

moves said plate and shifts the pawls.

"The ny arhﬁ 111»1_.:.3%'53(:{'1 i g, 1 on the casing
m e u, to rght, are ‘1L R”,
MeenINg lo tt ratehet, “J*‘tlf‘h 1;1(}11_,&1;65 bh N
when the smf ter 18 opposite it, the pawls &

i
so that the drisd s g’jmui t:*d move 1o 1 1
barn. 07 m-

Su
1 :*mein% on ite 1
dicates thal the
that the dmw ]

gmmm or locked

f&’%t:".-’imwlllﬂﬂl 13 positively
bo the driving mechanism,

50 tnat the asvice oporn tes as an ordingry
%rem{, drilf, »‘i.l {3, M.’ means that the

mmu on m{; reciprocation of

Vvl-.& 9@16 B § 33‘5.
machania T, e fT’l“”eIl mpcimr‘-—

‘L;ﬁ% mwam i

I'L".hl"-“',ﬁ j‘ﬁ lI{..--"-idla

"':.l OiL i.,‘.x,!. -j 1&;101}.3

LA f!t i ‘? .-_- . ]
ok 0 PR T means bhat
the driven mechin-

rgat and ratched on

il

. 8 inclusive, which
in their d ﬂ‘feiem positions,
the piaiﬁ > shifted to “1(3* eX-
sitionr, the pawl s’ being
scted, so that the driven

show 3
Eig H ﬂiu 818
treme left mmd DO

the only cns proje

BL7

of the w hml U, the sleeve K

ceve I a1z a %(-‘*{*ﬁlld -

This shifter is connected,
to the plate & so that when moved to Olthel ..

LA IS are m sueh a postiton

in Hhe

e as Em A m e e R

S EEEETTER. TR W - —— -

[P P T

. the mes

L
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SH1T indie will pe moveo posihively to the lelt,

-

put will ra ‘mi@t to the ,,.zghu n ¥ig. 6, both
pawls s and & arve ﬁm:am d ana {-impmﬂ §* 18

retracted, so thwz,, mﬂ Griven mechanism 1is

locked to ﬂ‘r driving mechanisin and the
driving mecnspism is driven
the ordmm Ty breast dm | o
In Hig. 7, 1s shown ma: plat f
'i:

s shafted as
to retract Lhe pawl g and 2l

{-b’...
4 C«ﬂ!

u-nl

w the pami $
and 3* to be mo]ec@ed with the result 'Eh’-a..&
on the reciprocation of the driving nechai

ism, the driven mechanis ST 1S
tinuous forward movement. In Hig. 8,

have shown the plate moved to the :;;:{’Ear@me
rieht band p%ﬂ;mﬂ n ,Vhy*h the pawl s 1s
pr{}]ectf“d and the pawls ¢ and §* retracted,
so that the driven wmdle will be posiiively
moved xmward ,0 the right and ratcehet to
the lett. Thus, by n",ztmlpu..{,.,twg vhe two
shifting plates mand 5, ¥ | 2m ena bled to make

PI a,ct*cm}v four chienges of movement with
L

one sph.,-ﬁ,ft .50 rour {,htmﬂ*ea of 1novement -

with another speed. Mme@wlr the ary BDge-
ment 18 such as to gmduae B Very coImnpac
breast «drill, which will meet all the require-
ments, while ] being sc simple in construction
that it can be manufactured ot a price within
5 01 an mmimnr echanic.

In 501119 imstances 1 may make a breast
drill without using means for Uhanging the
character of the movement, and in tius case
fe {,mph) v the speed change G‘{,a,r Hlustrated in
Fig. 6. 1 may also m‘ff{e a breast drill, as

shown in Fig. 10, with 0111‘)? three C]lﬂ.ﬁ‘“{}b of

speed instead of { mur in such case le&vmﬂ* off
either the right or left ratchet, as, in some in-
stances, it may not ve necessary 60 provide a
pawl with all $he change mechanism. 1 pre-
fer however,1f prac ulmble to use the mechan-
ism illustrated in. fig. 1. Further, in scme
cases it may be dssirable to make the arild
without the change speed mechanism, and it
is to be understood that sush s structure would
he rqclddud as one form of my invention.
it will be noticed that by the construction
iustrated I am enabled to make a very
pmcmm? tool, for the spindie, white being
cOMpars utmelv light, is suitably protected
from side strains by the sieeves ¥ and i

H’

which each have a p{}rtmn mnoun ted in the
bearing A’

Moveover, witn the construc-
tian described, I provide 8 very firm and
rigid tool which at the same time is not cuin-
DPI‘E{}H}E‘

I &mm -

The combmation in 2 breast arill, of &
'ﬁ:'rf‘-n’ie, s spindie mounted in thedrane, s stud
on the n.‘ala e, a drv
on the stud, spees {Ghi‘ﬂlﬁ? nmeans, snd veans
for altering the eharacterof the movemens of
the driven element, both of said means being
mounted on the spmd‘la with gearing be-
tween sald means and the dl‘l?lﬂg oear, Sub-
%zmtml}y 28 described. -

. The combination in a breast drill, of a 130

postiavely as i

gwm 23 cmp

ivinge gesr wheel mounted
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frame having a breast p

bearing at the other end, a spindle, a stud

projecting from the bearing, a heveled driv-
me gear mounted on the stud, a sieeve se-
cured o the stud, a beveled pinion on the
spintle between the sleeve and the body of

the freme, said pinion meshing with thedriv-

ing cear, a sleeve loose on the spindle and

mounted below the fixed sleeve, & pinion on. .

tite hub of said sleeve and another pinton
mounted ‘on the spindie below the sleeve,
both pinions meshing with the teeth on the
driving gear, pawls carried by the sieeve po-
cured $0 the spindle, means for operating the

pawls, and bolts secured to the sleeve loose |-
on the spindle; with means for operating the | p
bolts, said parts being-so arranged -that by

operating the bolts the speed of the drill can
be changed, and by shifting the pawls the
character of the movement of said driil can
be altered, substantially as deseribed.

3. The combination 1n a breast drill of a

frame, a breast plate carried by the upper |
portion of the frame, a bearing mounted on

the lower portion of the frame, a stud pro-
jecting from one side of the bearing, a bev-
eled driving gear mounted on the stud, a
handle for driving the gear, a spindle mount-
ed in the body portion and extending from
the bearing at right angles to the stud, a

sleeve mounted In a part of the bearing and. |

secured to the spindle, a second sleeve loose
on the spindle and extending into the bear-
ing, with gearine between the sleeve and the
driving gear, pawls carried by the fixed

“sleeve and bolts carried by the loose slecve,

40

Ham
L

{; 1)

H5H

‘ing through the bearing,

with means for shifting the pawls and bolts,
substantially as described. '

4. The combination in a breast drill of a
main frame having a bearing, a stud project-
ine from one side of the bearing, a driving
cear wheel on the stud, a spindle mounted in
the main frame and extending through the
hearing, said spindle being free to turn in the
{rame, a fixed sleeve on the spindle extending
partly into the bearing, a loose sleeve on the
spindle below the fixed sleeve; and also ex-
tending into the bearing, a beveled pimion on
the spindle at the end of the loose sleeve, an-
other beveled pinion loose on the hub of the

loose sleeve, a beveled pinion between the

main frame and the fixed sleeve, sald pinions
meshing with the teeth on the driving gear
wheel® teeth on the hub of the loose sleeve
and on the pinion between the fixed sleeve
and the frame, pawls on the fixed sleeve ar-
ranged to engagé either the teeth of the pin-~
on or those.of the sleeve, and bolts on the

ioose sleeve arranged to be shifted, the whole

et constructed substantiaily as and for the
purpose deseribed. -

5. The combination in a breast drill, of a
frame having a bearing, a spindle mounted

in the main portion of the frame and extend-

said spindle being .

2

late at one end, a | free to rotate in. the frame; a sleeve fixed to
the spindle and mounted in the bearing, two

pinions, a second sleeve loose on the spindle,
a pawl, means for moving said pawl to lock
the loose sleeve to the fixed sleeve, means for
operatively connecting either pinion to the

loose sleeve, and a driving gear meshing with

sald pmions. . o |
6. The combination in a breast drill, of a

frame, ‘a bearing on thé frame, a spindle

mounted .on the frame, and extending

through the bearing so as to be free to turn

therem, a sleéve.secured to the spindle and
entering the bearing, with three pawls on the .

sleeve, and mechanism cooperating with the
awls to vary both the.speed and the direc-
tion of rotation of the drill. - -
7. The combination in & bieast drill, of
main frame having a bearing, a handle pro-

70

75

80

jecting from one side of the bearing, a stud 85 -

projecting from the, other side of the bearing,

a beveled driving gear mounted o the stud,
a spindle situated in the main frame exténd-
ing through the bearing, a sleeve securegl tio
the spindle and entering the bearing, two
driving devices, one above and one belowithe
sleeve onthe spiadle, both of said driving-de-
vices gearing with the driving gear, and the
latter including a slveve loose on the spingle,
two pinions, means for coupling either pinion
to the said sleeve, and means for connecting
either the first driving device or said loose
sleeve to said sleeve secured to the shaft.
8. The combination in a breast dyill, of a
main frame having a bearing, a stud on the
bearing, a beveled driving gear mounted on

90

95 -

100

the stud, a spindle mounted to turn freely in -

the main frame and extending through the
bearing, a sleeve secured to_the spindle and

| entering the bearing, a secondsleeve mounted

below the fixed sleeve and having a portion

‘also entering the bearing, means for retaining

said latter sleeve in position, means for con-
necting said sleeve to the driving gear, pawls

‘Having beveled ends and mounted in thefixed

sleeve, teeth on'the loose sleeve, placed to be
engaged by thie pawls, springs for forcing the

105

110

pawls outward, and a slide plate mounted i .

an annular recess in the fixed sleeve and

notched so-as to retract or allow the pawls
' to project, substantially as described.

115

9. The comhination in a ratchet drill, of a

frame, a spindle free to rotate in the frame, a
sleeve loose on the spindle, a second sleeve
fixed to the spindle and having three long:-
tudinal grooves, a pewl in each groove, one
of said pawls being arranged to be projected
in one direction to couple said two 'siee.ves
and the other two pawls being arranged to be
projected in the opposite direction, means
co-acting with said two last pawls to change
the character of the movement imparted to

120

125

the spindle, a slide plate arranged to move

in an annular groove in engagement with the
pawls, and being notched to actuate the

130
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16

90

Z ' | 917,312

same, with springs for moving the pawls in
a direction opposite to that caused by the
sirde plate. . ~

10. The combination i a breast drill, of a
frame having a beering, & stud projecting
fror one side of the bearing, a beveled driv-
ng gear mounted on the stud and having two
sets of teeth, one within the other, a spmdle
mounted on the frame and extending through
the - bearing, two sleeves. mounted on the
spintlle and entering the bearing, one of said
sleaves being secured to the spmdie and the
other being loose thereon, a beveled pinion
mounted bdtween the fixed sleeve and the
Irame, a second pinion free to turn loosely on
the loose sleeve, a third pinion mounted
loosely on the spindle below the loose sleeve,
the three pmions meshing with the teeth of
the drving gear, pawls on the loose sleeve

arranged to engage the two pinions on either ;

end thereof, said sleeve having an annular

recess, and a slide plate mounted in the re- |

cess and notched to actuate the pawls, so

that either one or the other of the pawls is |

projected or both are withdrawn, pawls
vl | y P

placed on the fixed sleeve, so as to be c&liahle

of engaging the upper pinion and the loose

slééve, and a slide plate for shifting said

pawls.

11. A breast drill consisting of a frame, a
spindle loosely mounted on the frame, a
sleeve secured to the spindle, and having an
annular groove and three longitudinalgrooves
therein, one groove being cut through one
entt of the sleeve and the other two cut

through the other end thereof, a_ plate

30

39

mounted in the annular grooves and hmun% _

a series of notches on each side, a paw
mounted 1n each longitudinal groove, springs
tending to force the pawls outward, reversing
means and change speed mechanism capable
of being connected to the sieeve and thence
to the spindle through said pawls, with
shifting means for the plate whereby the tool
can be converted mnto a right hand ratchet,
a locked drive, and a continuous forward feed
ratchet, or a left hand ratchet.

In testimony whereof, I have signed my

name to this specification, in the presence of
two subsecribing witnesses.
GHORGE O. LECPOLD.
Witnesses: - '
Jos. H. Krein,
W, A. Barg.
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