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SPECIFICATION forming part of Letters.iPﬁtent No. 711,169, dated October 14, 1902,

Application filed June 5, 1902, Serial No. 110,248,
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—_——— . L L L T —

To «all whom it may concermn.:

Be it known that I, ADOLPEE DELPHIS LE-
BLANC, a subject of the King of Great Brit-
ain, residing 1n the city and district of Mon-

treal, Provinee of Quebec, Canada, have In-

vented certain new and useful Improvements
in Ratchet Serew-Drivers; and I do hereby
declare that the following is a full, clear, and
exact description of the invention, such as
will enable others skilled in the art to which
it appertains to make and use the same. |
My invention relates to ratchet mechanism
especially adapted for certain wood and metal

working tools which require to be rotated

about their axis—as, forinstance, bits, drills,
and boring-tools generally; but my present
improvements are especially adapted for use
on screw-drivers. |
The object of myinvention is to pr oduce a
serew-driver of which the blade is connected
to the handle by ratchot mechanism such as
to cause the handle to turn with the bladein
one direction of movement and to turn free
from the blade in the opposite direction, or,
again, when used in connection wit.h what is
known as the ‘““spiral serew-driver” it is in-
tended to cause the rotation of the screw-

driver blade 1n a given direction when the
. blade is pushed down thereover and to per-
sald

mit it to remain stationary when the

‘handle is lifted therefrom. |
Another object of my invention is to pro-

dnee a duplex ratchet mechanism of this type
whieh may be set s0 as to enable the above-
mentioned object to be carried out when de-
sired, or, again, by a simple shifting opera-
tion to fix the blade solidly to the handle, or,
again, by a further shifting operation to re-
verse the direction of motion of the screw-
driver blade.

Another object of mV invention is to im-

prove on mechanisms heretofore devised for

this purpose, which had the fault of being too
weak fo solidly connect the blade and hcmdle,
so that they became easily broken, which
fault was inherent in the mode of npemtinn
of the device aund its construection.

To these and other.ends my invention con-
sists in a ratechet mechanism having inter-
locking erown-faced reur.ehel;-wheels, one of
which may be fixed to one of the rotating

parts and the other slidably conneected to the | side elevation showing the adj usting-sleeve-

| other rotating part, and I provide a rotatable

sleeve covering the operative parts constitut-
ing the ratchet mechanism, which sleeve is
so arranged that by shifting it from one point

to another the two ratchet-wheels may be

drawn out of interlocking connection with
each other or restored thereto aewrdmﬂ' 130
the object in view.

In the most developed type of my 1¢Ltchet,
mechanism I provide two setsof these crown-
faced ratchet-wheels, one pair of. which are
connected either slidably or otherwise with
the blade of the screw-driver or other tool,
and the other pair are located between the

‘two ratchet-wheels constituting the first pair
and are held apart and aﬂ‘dlnsb them by a

spring.” Ifurtherprovide said last-mentioned

pair of ratchet-wheels with certain radially-

extending lugs or studs, which are adapted
and arranged to slide in longitudinal slots
formed in a sleeve fixed to the handle, and
the said ratehet-wheels are arranged to be
alternately pushed away from their respec-
tive interlocking wheels by said projecting

lugs engaging in cam-slots in an outer rota-
table sleeve, whereby.the operation of the
‘mechanism is changed, as will hereinafter be
‘seen.
‘mechanism above referred to to serew-drivers
or tools of the spiral type—that is to

Ifurtheradaptiny crown-faced ratchet

say,
those having a spiral cam-groove whereby
the shank or spindle of the tool is adapted to
be rotated by the depression of the handle
thereof—and e\amples of thl‘i construction
will be hereinafter given.

My invention further consists in the eon-
struction and combination of parts hereinaf-

ter described, and more pm'l;iculm*l y brought

out in the elalmq
- T have shown several forms in which mV in-

6o
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30
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vention may be carried out in the accompa-

nying drawings, wherein—

Figures1 tolfL inclusive, illustrate the first

95

form of ratchet mechamsm wherein the lat-

ter is adapted simply to a bla,de; or shank ro-
tatable about its axis relatively to the handle,

but not reciprocable therein, and of these

Fig. 1 is a side elevation showing the com-
plete tool, unnecessary parts bemﬂ‘ broken
away to ermble the same to be lllusmated
within the limits of the sheet. Ifig. 2 isa

1092
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. tion.

2

the handle and blade.
‘to Fig. 2, showing the sleeve adjusted to the

o

+,

in central longitudinal section and illustrat-
ing the adjustment to a solid connection of
Fig. 3isa similarview

position adapted to a right-handed rotation
of the blade. FHig. 41s a similar view to Fig.
3, showing the adjustment in position for a
left-handed rotation of the blade. Fig. 5 is
a central longitudinal section thmun‘h the
ratchet meehamsm showing the blade in ele-
vation and the parts in the p031t10n shown in
IFig. 2. Fig. 6 is a similar view to Fig. 5, but
showing the parts in the position qhown 1n
Fig.3. Fig.7isasimilar view to Fig. 6, but
ShOWiH“‘ the parts in the position shown in
Fig. 4 and the ratchet mechanism 1n eleva-
- Fig. 8 is a transverse section through

the mtchet mechanism, taken on the line 8 S
- of Fig. 5. Fig.91sa Hsnmlar section taken on

20

25

the line 99 of Fig. 6. Fig. 10 is a similar sec-
tion taken on the line 10 10 of Fig. 7 looking
from below. Fig.1llisasimilarsectiontaken
on the line 11 11 of Kig. 5. Fig. 12 is a per-

- spective view of the handle-sleeve. Fig. 131is
a similar view of the cam-sleeve., FKig. 14 isa,
developed view of the cam-sleeve. Figs. 15

35

40

45

- 20 20 of Ifig. 18.

50

55

6o

to 22 illustrate my ratchet mechanism as ap-
plied to a serew-driver of the double-spiral
type, and of these Fig. 15 is a longitudinal
central section through the ratehet meehan-
ism, showing the screw-spindle and the han-
dle 1n elevation aud the parts in position for
solid connection of thehandle and Screw-spin-
dle similar to the position shown in Fig. 2.
Fig. 16 is a side elevation with the adgusbmﬂ*-
sleeve in longitudinal central section and the
parts also as shown in Fig. 2. Fig. 17 is a
view similar to Fig. 16, but taken at right

angles thereto and showing both the adjust-

1ng and cam sleeves in longitudinal central
section. Fig. 18isa longitudinal central sec-
tional eleva.bmn 13111‘0110'11 the same parts as in
Kig. 15 except that the ratchet-wheels and
leinﬂ" are shown in elevation.
transverse Seetlon on the line 19 19 of Fig. 15.
Ifig. 20 1s a similar view taken on the line
FFig. 21 is a similar view
taken on the line 21 21 of Fig. 18.
a perspective view of the handle-sleeve of
this type of tool. FKigs. 23 to 28, inclusive,
illastrate a third form of Serew- d11ve1 of the
single - spiral type, and of these Fig. 23 is
a longitudinal central section thmug‘h the
ratechet mechanism, showing the handle and
screw-spindle 1n elevation. Iig. 24 is a side
elevation with the &dJl]b'[ll]“-Sl@@VB in longi-
tudinal central section. Fig. 25 is a Slmllcll‘

view taken at right a,nfrles to Fig. 24 and
| Showmg both the (Ld'jﬂSDIIl”‘ and cam sleeves

in longitudinal central section. Fig. 26 is a
longitudinal central section of the mechdnlsm

- constitutingmyinvention, showing thescrew-

(15

qpmdle a,ndm,tchet wheelsm elchLblOIl Kig.
27 1s a transverse section through the 1 atehet
mechanism, taken on the line 27 27 of Fig. 26.
Fig. 28 is a perspective view of the handle-
sleove.

IFig, 19 is a |

[

H

Big. 22 is |

711,169

fourth form of ratchet mechanism as adapted
to a tool of the single-spiral type, and of these
Fig. 29 1s a central longitudinal section
through the parts of the apparatus, showing
the handle, screw-spindle, and one ratchet-
wheel 1n elevation and the partsin position
for solid connection. Fig. 30 is a similar
view to IFig. 29, but showing the parts in po-
sition for right-handed rotation, as used in
screwing in, either by the use of the spiral
2roove or by the ordinary oscillation of the
handle as in the first form of screw-driver.
Fig. 31 is a similar view, but showing the
parts in position for left- handed rotatlon as
used 1n unscrewing, this being aecomplished
by the oscillation of the handle. Fig. 32 is
a similar view of the same tool, showing the
adjustments as in Fig. 30 and the secrew-
spindle drawn out ready for use in the ordi-
nary spiral method of screw-driving. Fig.
33 18 a perspective view of the handle-sleeve
used with this instrument shown in Figs. 29
to 32, inclusive. Fig. 34 is asimilar view of
the upper cam- bleeve Fig. 85 is a similar
view of the lower cam- sleeve |

The same numerals of reference denotelike
parts in each of the several figures of the
drawmgs

Referring first to the plain ratchet style,
(illustrated in Figs. 1 to14,inclusive,) this be-
ing the simplest constmctlon the hand]e of

the serew-driver is shown at 36 and the blade

at 37, the latter having a cylindriecal shank
38, which abuts at its upper end against the
base of the handle, as shown in Figs. 5, 6,
and 7, and on its butt-end it carries a crown-
faced ratchet-wheel 39, which has an axially-
extending hub portion 40, which is secured

75

30

118

95

100

105

fast to the cylindrical shank 38 by a. trans-

verse pin 41 or any suitable means. Some
distance below this ratchet-wheel 39 is fixed
another ratchet-wheel 42, the counterpart of
the wheel 59, having a cylindrical hub 43,

connected by a transverse pin 44 to the shank
38.

ont the opposing faces of these wheels and are
of a radial nature, having alternately axial
and oblique faces, so as to be directed or
pointed in opposite directions around the
shank 38, and with them mesh two other
ratchet-wheels, (designated, respectively, 47
and 48,) which have cylindrical hubs 49 and
50 and are loosely mounted on the shank 38

between the two ratchet-wheels 39 and 42, so

as to permit both of rotation and reciproca-

‘tlonthereon. The twoloocse ratchet-wheels 47

and 48 have likewise radial ratchet-teeth 51
and 52, which are opposed in direction to the

I1IO

T'he teeth 45 and 46 of the two crown-
faced ratchet - wheels 39 and 42 are formed:

115

120

125

teeth 45 and 46, respectively, and coact there-

with, so that when the teeth 45 are in engage-
ment with the teeth 51 the wheel 47 drives the
wheel 391n a left-handed direction and when

the teeth 46 are in engagement with the teeth
52 the wheel 46 drives bhe wheel 42 in a right-

handed direction. The two loosely- mounted

Kigs.29to 35, inclusive, illustrate the . wheels 47 and 48 are ‘held normally. pressed

130
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apart by a coiled spring 53, which lies within |

the circumference of the wheels and sur-
rounds the hubs 49 and 50 thereof, being thus
held separated from the shank 38, and thus
when not otherwise prevented both of the
loose wheels 47 and 48 are held in engage-
ment with their respective fixed wheels 39
and 42, as illusirated in” Fig. 5. Surround-
ing all four of the wheels and the spring
bhereof 18 a metallic sleeve 54, which s at-
tached to the tongue 55 of the handle by
means of a tmnsvelse pin o6 and is seated
agalnst the shoulderd7 of the handle, and the
Sleeve 54 will accordingly be appropuately
designated herein as the ‘‘handle-sleeve.”
This sleeve is of an internal diameter sufifi-
clentto justinclose the ratchet-wheels, while
permitting them to turn easily therein. It
18 provided on its sides with a pair of longi-
tudinal slots 58, which extend from the bot-
tom to a point near the top and are wide

enough for the projection thereinto of a pair |

of laterally-projecting lugs 59, carried by
each of the loose ratchet-wheels 47 and 48,
which are thus prevented from turning rela-
tively to the handle, while they are permitted
to slide longitudinally therein, the said lugs
59 sliding in the slots 58, into which they ex-
tend. The handle-sleeve 54igsurrounded ex-
teriorly by another sleeve, which fits loosely

overlt andis hereintermedthe ‘‘cam-sleeve,” |
This

being designated by the nmumeral 60.
sleeve 1s also in turn surrounded by a solid
sleeve 61, which slides loosely thereover and

1s secured thereto by oneor more rivets 62 at

any convenient point. This sleeve is there-
fore merely in the nature of a guard or cov-

ering for the cam-sleeve and the other oper-
atlve parts and is herein termed the ‘‘ adjust-
ing-sleeve,” because it is the part which is

handled to adjust the ratchet mechanism to
its different positions. This sleeve is solid
tor 1ts entire length, and its lower end is in-
wardly curved, so as to surround and shield
the mechanism, as shown at 63, this part

lying close to the periphery of the shank 38.

The cam-sleeve 60 is shown in perspective

view 1n FKig. 13, and it has a series of cuts or

slots therein, as follows: At opposite sides
there are twolongitudinal slots 64, which ex-
tend from the upper end to near the lower

end and are of the same width as the slots 58

on the handle-sleeve 54, and into these slots

extend also the projecting ends of the lugs

59, as shown In Kigs. 2 and 5. DBranching
from each of these longitudinal slots and
midway thereof is a cross-slot 65, the left-

hand side of which is rectangular and of suf-

ficient axial width to leave room for the re-

ciproeation of thelugs 59 as the wheel 47 passes

loosely over the teeth of the wheel 39 and to
prevent 1t being engaged therewith. The
otherorright-hand end of the slot 65 is formed

of the same width as the lug 59 and extends

obliquely downwardly from the upperside of
the left-hand portion of the slot 65 a sufficient

to draw the wheel 47 clear of the teeth 45,

this position being illustrated in Figs. 3 and

6. At the lower end of the longitudinal slot
64 1s another slot 66 of precisely the same
shape as the slot 65 except that it is reversed,
so that the rectangular portion is on the 11ﬂ'ht
hand and the obhque portion is on the lem
and extends upwardlyinstead of downwardly
from the slot 66. Both of these slots are ar-
ranged opposite the lugs 59, so that the lat-
ter will pass thereinto when the cam-sleeve
18 turned In either direction from its central
position by the adjusting-sleeve 61. This
adjustment is clearly illustrated in Figs. 3
and 4. Near the upper end of
slots 64 is a transverse rectangular slot 67,
with which coact the projecting ends: of the
pin 56, which pass thereinto as the sleeve 61
and cam-sleeve 60 are turned back and forth
and prevent the latter from being withdrawn
from their positions tocover the ratchet mech-

anism except when they are in central pOSl-—

tion, as shown in Fig. 2.

of the form of my improvement thus far de-
scribed will be clear without much further
explanation. When the adjusting and cam
sleeves are in the positions shown in Fig. 2,
both of the loose ratchet-wheels 47 and 48 are

free to be pressed by the spring 53 against
the teeth of the opposing ratchet-wheels 39

and 42, as shown in Fig. 5, and the blade 37

is thus prevented from rotating in either di-
rection relatively to the handle 36.

When,
however, the sleeve 61 is given a turn to the

each of the

70

75

30

9o
I‘rom the above descnptmn the opelamon-

100

right, (aﬁ; seen by the person holding the

screw-driver,) the parts assume the position
shown by IFigs. 3 and 6, in which the upper
ratchet- wheel 47 is drawn out of engagement

1c5

with the teeth 45 of the ratehet-wheel 39, and

the lower ratchet-wheel 45 is now resiliently
engaged with the wheel 42, so as to freibly ro-
tate the screw-driver to the right, but to pass

loosely over the teeth 46 when the handle 36 is.

oscillated toward the left, the parts being thus

in position for right- handed SCrew- dnvmn' or

screwing in of ordinary SCrews. When_the
sleeve 61 1s turned in the opposite direction—
that is to say, toward the left as seen by the

| person holding it—then the upper wheel 47 is

returned into resilient engagement with the
teeth 45 of the wheel 39, and the lower wheel
43 18 drawn up out of engagement with the

teeth 46 of the wheel 42, so that now the parts

arein position forleft- handed screw-driving—

| that is to say, the handle when osclllated to

the left will foreibly carry the blade with it,
but when oscillated in the opposibe.directicm
the wheel 47 passes loosely over the teeth 45

rfo
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of the wheel 39, these positions being shown

in Figs. 4and 7. "Toindieate the various.po-
sifions to the user of the tool, I may appro-

priately form a mark or incision 63 on the

130

shoulder 57 of the handle, which is opposite

to one of three corresponding marks or nicks
69, which may be appropriately marked with

distance to draw the lung 59 down farenough | the words ‘¢ Left,” ““Solid,” and “Rw‘ht i




asshown in the drawings.
sleeve 1s central, then the ends of the pin 56
are opposite the longitudinal slots 64 and the
two outer sleeves may be readily withdrawn

from the handle-Sleeve,thus releasing also the

ratchet mechanism, which is attached to the

shank 38 of the blade,and permlttmn‘ thesame

~ to be open to inspection.
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I will now describe the second form of my
improved screw-driver, which is shown in
Figs. 15 to 22, inclusive, this form being that

known asthe ‘“double-spiral”typeand adapt-

od for spiral screw-driving. I herein pro-
vide a handle 70 and a loose screw-spindle 71,
which has two oppositely-wound pairs of spi-
ral grooves 72 and 73, these numerals desig-
nating the left-hand and right-hand grooves,

respectively, adapted, respectively, to right
and left hand serew-driving.
dle 71 are mounted two crown-faced ratchet-
-wheels 74 and 75, which resemble the ratchet-
wheels 39 and 42 and have oppositely-facing

Upon thisspin-

ratchet-teeth 76 and 77 formed on their op-
posing faces; but the ratchet-wheels 74 and

75 are in this case not rigidly attached to the
spindle71,buthaveeacha pairofinwardly-ex-

tending spiral lugs designated, respectively,

78 and 79, the-first of which on the upper

ratchet-wheel 74 extend into the right-hand

spiral grooves 73, while the other, 79, on the

lower ratchet-wheel 75 extend into the left-
hand spiral groove 72. It will thus be seen
that each of the two ratchet-wheels is capable

of acertain spiral movementon thescrew-spin-

dle 71 when not otherwise prevented there-
from; but the two pairs of spirals are in op-

posite directions, corresponding to the two

spiral grooves. In order to prevent the two
ratchet-wheels 74-and 75 from movicg longi-
tudinally relatively to one another and to
keep them in their proper positions, each of
these ratchet-wheels is provided with an an-
nular groove or recess 80, into which extends

a segmental or saddle-shaped key 81, (shown

in plan view in Figs. 20 and 21,) which keys

~are loosely fixed in reemnﬂ'ulal transverse

50
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orooves 82, formed at the LOp and bottom of

the handle-sleeve 33, which 1s of considerable

length, as usual in this type of screw-driver,
having an enlarged portion 84 surrounding
the ratchet mechanism  and corresponding

roughly to the handle-sleeve 54 of the first.
form of screw-driver and a reduced tubular
portion 35, which need be only of sufficient
diameter to permitof thereciprocation of the

butt-end of the screw-spindle 71 therein, and

 the upper end of the handle-sleeve 83 is se-

_60

cured to the handle 70 by any suitable means.

The keys 81 thus hold the two ratchet-wheels

74 and 75 in proper position at the ends of the
enlarged portion 84 of the handle-sleeve,while

permitting them to rotate freely at all times,
and the upper ratchet-wheel 74 may also be
provided with a collar 56, seated against a
shoulder 37, tormed on the upper end of the
enlarged portion 84 of the handle-sleeve,

" When the handle- !
| the two ratchet-wheels 74 and 75 thus con-
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74 against the thrust of the handie. Betweer

fined are loosely mounted a second pair of

70

ratchet-wheels 88 and 89, the crown-teeth 90

and 91 of which mesh, respectively, with the
teeth 76 and 77 in the same manner asin the

form first described, and the two ratchet-
wheels 88 and 89 are similarly provided with

reduced hubs 92 and 93, about which is coiled
a compression-spring 94, and with project-
ing lugs 95, which also extend into the two
longitudinal slots 96 in the handle-sleeve.
Outside of the handle-sleeve is mounted also
a cam-sleeve 97, which has longitudinal and

transverse slots 98, 99, and 100, formed pre-
cisely the same as and corresponding to the

slots 64, 65, and 66, respectively, so that when
the cam-sleeve is turned to the right or left

one of the two pairs of lugs 95 and the ratchet-

wheel 88 or 89 on which they are mounted are
carried out of engagement with the opposing
ratchet-wheel 74 or 75, soas to permit the lat-
ter to turn free thereof. The cam-sleeve 97
1s also preferably provided near the upper end

75

30
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with a pair of transverse slots 101, similar to .
the transverse slots 67 and with which coact -

two pins 102, which project radially from the

side of the handle-sleeve 83 at opposite ends of
a diameter. The cam-sleeve may be properly

covered by a suitable adjusting-sleeve 103,

to which it 18 connected by a rivet 104. The
mode of operation of this form of serew-driver
1S analogous to that of the one formerly de-
scribed, the screw-spindle 71 taking the place
of the blade 37, there being a chuck 105 at

‘the lower end thereof, to which the blade or

other tool may be secured. When the adjust-
ing-sleeve 103 is in the center, as shown in
Flﬂ' 16, the two ratchet-wheels 88 and 89 are
free and the teeth thereof are in engagement

with those of the opposing ratchet-wheels 74
‘and 75, and thus the latter are fixed, and the

screw-spindle 1s likewise fixed to the handle

and can have no movement relative thereto.

Now when the adjusting-sleeve is turned in
one direction from the center—say toward the
left, as seen by the holder—one of the loose
ratchet-wheels (in this case the upper one, 83)
1s carried down by the cam-slot 99 out of en-
gagement with the wheel 74, and when pres-
sure 18 now brought upon the handle 70, the
serew-spindle 71 being drawn out therefrom,

‘the lag 79 on the ratchet-wheel 75 will force

the screw-spindle to rotate as the handle is
pushed down over the spindle, being itself
kept from rotating by engagement with the

wheel 89, the lugs 95 of which engage with the

sides of the slots 96 in the handle-sleeve.
When the spindle is completely covered and

the handle is at the bottom thereof, it isdrawn
up agalin for another screwing operation, and
| the ratchet-wheel 75 will now rotate freely on
the groove 72, beecause the wheel 89 offers no

remstanee to lts backward motion, and said
wheel 89 will therefore click loosely over the
teeth 77 of the wheel 75, permitting the han-

~whereby to further sustain the ratchet-wheel | dle 70 to ascend without rotating the spindle
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71 in either direction.

set for a
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During both the as-
cending and descending movements of the i

handle the upper ratchet-wheel 74 will of

course be rotated alternately firstin one direc-

tion and then in the other as it passes up and

down in the oroove 73; but this will not in-

terfere with the movements of the handle, in-
asmuch as the teeth 90 of the wheel S8 are

held outofengagementtherewith. Whenthe
adjusting-sleeve 103 is turned in the opposite
direction—that is to say, toward.the left—the
reverse movements will take place—that is to

‘say, the lower ratchet-wheel 89 is now drawn

up out of engagement with the teeth 77 of the

ratchet-wheel 75 by means of the oblique cam-

groove 100, while the upper ratchet-wheel 88
18 permitted to be pressed into engagement
with the teeth 76 of the wheel 74 by the spring
94, and when the handle 70 is now pressed
downwardly the spindle 71 will be caused to

rotate in a left-handed direction, as in ordi-

nary anscrewing operations. Alsothisscerew-
driver is capable not simply of spiral screw-
driving, as thus far described, but equally
well of ratchet serew-driving, as in the case
of the original form, and thistakes place with-
outy further ad justment when the handle 70 is
at the bottom of the screw-spindle 71, and by

oscillating said handle precisely the same

movements of the ratchet-wheels take place

‘as 1n the case of the first-described form of

my invention whether the adjusting-sleeve be
right-handed or left-handed screw-
Ing operation.

T'he third form of my iuvention (illustrated
In Ifigs. 23 to 27, inclusive) is different from
either of the foregoing, and being adapted
for only one direction of spiral serew-driving
1Issomewhat less simple in some respects than
either of the foregoing. In this case the han-
dle of the screw-driver is designated as 106
and the screw-spindle as 107, having formed
spirally thereon a pairof unidirectional spiral
grooves 108 and carrying at its lower end any
suitable form of chueck 109, with a hand-col-
Iar 110 loosely fitted over the same. The
handle-sleeve 111 1s similar in a general way
to the handle-sleeve 83 of the former type of
screw-driver, having a long tubular portion

attached at its upper end to the handle by

means of a suitable fastening 112 and havinﬂ'
1ts lower end enlarged, as showu in Fig., 28,

and provided with a palr of opposite longi-.

tudinal slots 113 and a pair of short trans-
verse rectangular slots 114 intermediate of
the same, these two pairs of slots correspond-
1ng to the slots 96 and 82, respectively. Sur-

rounding the spindle 107 is a single ratchet-

wheel 115, having a pair of lugs 116 extend-

ing intothe grooves 108 toconnect the ratchet-

wheel 115 operatively therewith. The ratchet-
wheel 115 has an annular groove or
117 aronnd 1ts periphery, into which extends

- a segmental key 118, seated in the slot 114 of

the handle-sleeve and which forms a means
of sustaining the wheel 115 to keep it in

recess

] seated against the shoulder 120 of the han dle-

sleeve to take the thrust of the ratchet-wheel
115. 'I'ne ratchet-wheel 115 has erown-teeth
121, whieh mesh with the oppositely-directed
crown - teeth 122 of the loose ratchet-wheel
123, which is free on the serew-spindle 107
and 1s normally held pressed into engage-
ment with the ratchet-wheel 115 by a coiled
spring 124, surrounding the reduced hub
portion 125 thereof. 'I'heloose ratehet-wheel
123 has a pair of radial lugs 126, which ex-
tend into the slots 113 of the handle-sleeve,
and thus prevent the wheel 123 from rotat-
ing relatively thereto, and they also project
bevond the latter into the longitudinal slots
127 of the cam- sleeve 128, Whlch in this case
is provided with a smlple obliquely and
downwardly directed cam-slot 129, extend-
ing from the right side only of said slots 127,

becmme this eam-sleeve has a motion in only!

one direction from the position shown in Fig.
24. T'he cam-sleeve 128 is further prowded
near the top with a pair of rectangular trans-

verse slots 130, whieh extend lil{ewise only

1
g
|
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from the side of the slots 127 and are ar- .

ranged toreceive the endsof a pairof pins 151,
which project radially from opposite sides of
the handle-sleeve, as shown in Fig. 23, thus

95

preventing the cam-sleeve and the adjusting-

sleeve 132, secured thereto by a rivet 133,
from being removed except when they arein
the position shownin Fig.24. Thelowerend
of the adjusting-sleeve 132 is in this case

100

turned inwardly to form an annular cup-

| shaped flange 134,which has surrounding the

spindle 107 an upstanding hub or axial flange
135, adapted to form a guard for the end of
the spring 124, similar to the hub 125 of the

ratchet-wheel 123. Near the upper end of
the handle-sleeve and within the same is an
annular shoulder 136, on the upper side of
whichissustained a disk 137, which has points
or lugs 158 on its upper surface driven into
the butt or shank 139 of the handle 106, and
depending from the lowerside of the disk 137
18 a crown-faced ratchet 140, having teeth 141
directed in the opposite direction from that
of the teeth 122 on the ratchet-wheel 123.

This ratchet 140 is of the same general di-

ameter as the serew-spindle 107, which has on
its upper end a set of oppositely-directed co-
acting teeth 142, adapted to engage the teeth
141 when the screw-spindle is fully retracted
into the handle-sleeve 111. .In this position
it will be seen that the instrumentisadapted
tor left-handed ratchet screw-driving, pro-
vided the ratchet-wheel 123 is drawn out of
engagement with the wheel 115, by turning
the adjusting-sleeve to the left from the po-
sition shown in Fig., 24.
shown in the dmwin_gs the instrument is
ready tor right-handed spiral screw-driving,
and in this case the interlocking ratchet-
wheels 123 and 115 cause the rotation of the
spindle 107 when the handle 106 is pushed

down thereover, and when it has reached the

place, while the latter has a thrust-collar 119 | bottom of the r%];:msldle the instrument is then

105
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108, a chuck 109, and a hand-collar110.

231098,

ment with the wheel 1157

&

ready for solid serew-driving in either diree-

tion. |

- An improvement on the instrument last
described, though somewhat less simple, is
that. 111ustrated in Figs. 29 to 35, inclusive,
which is alsoadapted for unidirectional splral
screw-driving, but for ratehet serew-driving
in either direetion, as may be desired. This
instrument, like that of Figs. 23 to 28, inclu-

sive, has a handle 106', a serew-spindle 107’,

having a pair of left-handed spiral grooves
The
handle-sleeve 111" (illustrated in perspectwe
in Fig. 33) has at its lower end a pair of op-
posite longitudinal cuts or slots 113 and at its
upper end a similar pairof slots 143. On the
lowerend of thesleeve111l'isrotatably mount-
ed a crown-faced ratchet-wheel 115', having a

pairoflugsll6extending intothe grooves 108,

and sald ratchet-wheel has an annular groove
117,1nto which extends the segmental key 118,
which is mounted in the transverse slot 114’ of
thesleeve1ll’ exactly as in the case of the cor-
responding and partly identical partsin Figs.
Theintermeshing ratchet-wheel 123,
having the radial lugs 126, and the redunced
hub portion 125 are also exactly the same as
in the form referred to, while a coiled spring
124 1s seated against the lower end of the
wheel 123 to hold it l‘esiliently. in engage-
Around the lower
end of the handle-sleeve 111’ is loosely mount-
ed a cam-sleeve 128', which is of a different
form from the sleeve 128, inasmuch as the

longitudinal slots 127" thereof are cut from

the lower end up to a point opposite the lugs
126 when in their normal or upper position—
that is to say, the slots 127" are of the same
length as the slots 113. From the upper end
of the slots 127" and at the right side thereof
extend the transverse obllque slots 129, into
which the lugs 126 are drawn when the cam-

sleeve 128 is rotated to the left, thus with-

drawing the ratchet-wheel 123 from engage-
ment with the ratchet-wheel 115’. The lower
end of the cam-sleeve 128" has in this case an
internalscrew-thread 144, which ENgAZes with
the external thread on a disk 135’, which sur-
rounds the spindle 107, and closes the lower
end of the cam- sleeve, for ming a rest or abut-
ment for the spring 124. Extemoﬂy of the

sleeve 128’ is fixed the adjusting-sleeve 132,

which 1s fixed to the cam-sleeve by a trans-
verse rivet 133'. The handle-sleeve 111’ is,
as shown, not reduced at its upper end, but
18 continuously eylindrical thronghout, and
the upper end of the spindle 107" has a cylin-
drical head 145, which is of the same diame-

ter as the internal diameter of the sleeve 111’
and 18 guided thereby to hold the spindle in
The upper side of this head

axial position.

145 is provided with a set of ratchet-teeth
- 142, faced in the opposite direction from the
teeth 121 of the ratchet-wheel 115°, and these
teeth engage with the opposing teeth 146 on
a crown- Iaced ratchet-wheel 147, which is re-
ciprocably mounted in the upper end of the

711,169

‘sleeve ‘111’ and which has oppositely-dis-

posed radial lugs 148, ‘which are engaged in
the upper longitudinal slots 143 of the han-
dle-sleeve 111'. The handle 106" has a tenon
139" projecting into the upper end of the han-
dle-sleeve and secured thereto by a trans-
verse pin 149 or other suitable means, and be-
tween the lower end of the tenon 139" and the
ratchet-wheel 147 is mounted a compression-

70

75

spring 150, which keeps the ratchet-wheel

1n downwardly-pressed position and is guided
by the radial hub 151 of the ratchet-wheel,
which lies within the coils of the spring, as
shown. Externally of the handle-sleeve, on
the upper end thereof, is mounted a second
cam-sleeve 152, which is- of a similar form to
that of the sleeve 128', having a pair of op-
positely-disposed longitudinal slots 153, de-
pending from the top end to a point inter-
mediate of said sleeve, and a pair of trans-

80

verse oblique cam-slots 154, extending from

the lower end of said longitudinal slots up-

~wardly and to the left, as shown in Fig. 34,.the

00

bottom of the slots 153 being level with the

bottom of the slots 143, so as to permit the

ratchet-wheel 147 to reach the lowest point of '

1ts movement when the slots 153 overlie the
slots 143. Externally of the cam-sleeve 152
may be appropriately mounted a second ad-
justing-sleeve 155, by which the cam-sleeve
may be turned in either direction to lower or
raise the ratchet-wheel 147. The upper end
of the cam-sleeve 152 projects into a cover-
sleeve 156, carried by the handle and secured
thereto by pins 157.

The position of the ratchet-wheel 147 is such
that the head 145 of the serew-spindle will be
engaged with it when the screw-spindle has
been fully retracted within the handle and
when said ratchet-wheel 147isinits lowermost
position, and in this case the lower cam-sleeve
128" having been turned by the adjusting-
sleeve 132', so as to withdraw the ratchet-
wheel 123 from the ratchet- wheel 115°, the
screw-driver is in position for left- handed
ratchet serew-driving, the teeth 146 being en-
gaged with the teeth 142', so as to turn the
screw-spindle with the handle when the latter
18 oscillated to the left, but to cause the teeth

146 to click loosely over the teeth 142" when

the handle 106’ is oscillated in the opposite
direction. If, on the other hand, both adjust-
ing-sleeves 132" and 155 are rotated in the op-

posite direction—that is to say, to the left, as.

seen by the holder of :the tool—the ratchet-
wheel 147 will be withdrawn out of engage-
ment with the teeth 142" of the head 145 and
the ratchet-wheel 123 will be restored to en-
gagement with the ratchet-wheel 115', so that
now the oscillation of the handle will be fol-
lowed by a right-handed rotation of the screw-

spindle and the tool or blade carried thereby.

The position is the same when used for spiral
screw-driving, the handle being withdrawn

and pushed down over the screw-spindle, as

in the usnal manner, andisalreadyillustrated
in the preceding form of tool, this in-and-out
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serew-driver in one direction and a loose ro-
tation of the wheel 123 in the opposite diree-
tion, as will be evident.

The many different formms under which ny

SInvention may appear and the different stvles

of tools to which it may be applied will now

“be evident, as well as the great improvement
embodied in this or preceding sryles of in-

strument, whereby the action is not inerely
facilitated, but the tool greatly strengthened,

‘as hereinabove pointed out.

- While I have shown in the accompanying
drawings the preferred form of my invention,
1t will be uanderstood that I do not limit my-
self to the precise form shown, for many of
the details may be changed in form or posi-
tion without affecting the operativeness or
utility of my invention, and I therefore re-
serve the right to make all such modifica-
tions as are included within the scope of the
followingclaims orof mechanical equivalents
to the structures set forth.

Having thus deseribed my invention, what
I elaim as new, and desire to secure by Letters
Patent, is—

1. A ratchet mechanism for serew-drivers
and similar tools comprising a handle, a spin-
dle rotatably mounted therein, a pair of in-
terlocking ratchet-wheels mounted on said

-8pindle, one of which is rotatively connected

to sald spindle and the other rotatively con-
nected vo said handle, means for resiliently

pressing sald ratchet-wheels intointerlocking

engagement, aradially-projecting lug formed
on and extending outwardly from said last-
mentioned ratchet-wheel, and a cam-sleeve
surroundingsaid handle and loosely mounted
thereon and having a cam-slot into which
sald Jug projectis,whereby the rotation of said

cam-sleeve causes the two ratchet-wheels 10
be withdrawn from interlocking connection.

A ratchet mechanism for &cz‘ew-dr lvers
:;md similar tools comprising ahandle having
a sleeve extending from the lower end thereof
and solidly fixed thereto, a spindle rotatable
in sald handle within =said sleeve, a pair of
crown-faced ratchet-wheels connected with
sald spindle and having oppositely - facing
teeth, a second pair of crown-faced ratchet-
wheels loosely mounted on said spindle and
reciprocably connected with said handle and
adapted to interlock with the respective first-
named ratchet-wheels and to be disengaged

therefrom, means for resiliently pressing said
second pair into engagement with said first
palr, one or more radial lugs projecting from

sald second pair, and a rotatable sleeve
mounted on said first-named sleave and hav-

ing oblique cam-slots therein into which said
lugs project, whereby rotation of the sleeve
in opposite directions causes the members of
sald second pair to be alternately withdrawn
trom said first pair.

3. A ratchet mechanism for serew-drivers

and similar tools comprising a handle having

a sleeve extending from the lower end there-—

7

‘motion being followed by a rotation of the | of and solidly fixed thereto, a spindle rotata-

ble in said handle within said sleeve, a pair
of erown-faced ratchet-wheelsconnected with
sald spindle and having oppositely -facing
feeth, a second pair of crown-faced ratchet-
wheels loosely mounted on said spindle and
reciprocably connected with said handle and
adapted tointerlock with the respective first-

named ratchet-wheels and to be disengaged

therefrom, means for resiliently pressing said

70
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second pair into engagement with said first

pair, one or more radial lugs projecting from
said second pair and extendmn‘ through lon-
oitudinal slotsinsaidsleeve,a romtable sleeve

mounted on said first- nftmed sleeve and hav-

ing cam-slots therein into which said lugs

project, whereby rotation of the sleeve in op-
posite directions causes the members of said
second pair to be alternately withdrawn from

satld first pair, and an adjusting-sleeve in-

closing sald rotatable sleeve and secured
thereto and forming a casing for said ratchet
mechanism.

4. A ratchet mechanism for screw-drivers
and similar tools comprising a handle, a cy-
lindrical handle-sleeve fixed te the ]ower end
thereot and having longitudinal slots therein,
a spindle or shaft rotatably mounted in said
handle concentrically of said sleeve, a pair
of crown-faced ratchet-wheels connected with
sald spindle and having teeth on their adja-

3o
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cent faces oppositely direeted from one an-

other, a secoud pair of erown-faced ratchet-
wheels loosely mounted on said spindle be-

tween said first pair and having teeth inter-

locking respectively with the members of said
first pair, a spring mounted on said spindle
between said second pair of ratchet-wheels

~and adapted to press them resiliently into

interlocking engagement with the first pair,

a palr of opposmely disposed radial lugs pro-
jecting from each of said second pair of
ratchet-wheels and extending into said longi-

tudinal slots, and a second sleeve rotatably

mounted on the first sleeve and having ob-
lique cam-slots therein into which said radial
lugs project. whereby the rotation of said
second sleeve in one direction from the cen-
tral position causes one ratchet-wheel of the
second pair to be removed from interloeking
engagement with the corresponding wheel of
the first pair, and a rotation in the opposite
direction removes the other ratchet-wheel of
thesecond pairfrom interlocking engagement
with the other wheel of the first pair.

5. A ratchet mechanism for screw-drivers
and similar tools comprising a handle, a ey-
lindrical handle-sleeve fixed to the lower end
thereof and having longitudinal slots therein,
a spindle or shaft rotatably mounted in said
handle concentrically of said sleeve, a pair
of ecrown-faced ratchet-wheels connected with
sald spindle and having teeth on their adja-
cent faces oppositely directed from one an-
other, a second pair of crown-faced ratchet-
wheels loosely mounted on said spindle be-

| tween said first pair and having teeth inter-
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locking respectively with the membersof said |

first pair, a spring mounted on said spindle
between said second pair of ratchet-wheels
and adapted to press them resiliently into in-
terlocking engagement with the first pair, a
pair of oppositely-disposed radial lugs pro-
jecting from each of said second pair of
ratchet-wheels and extending into said longi-
tudinalslots,asecond sleeve rotatably mount-
edon the first sleeve and having obligue cam-
faces therein into which said radial lugs pro-
ject,
sleeve in one direction from the central po-
sitton causes one ratchet-wheel of the second
pair to be removed from interlocking engage-
ment with the corresponding wheel of the first
pair, and a rotation in the opposite direction
removes theotherratchet-wheel of the second

pair from interlocking engagement with the

other wheel of the ﬁrsb palr, and an adjust-
ing-sleeve covering and inclosing said second
%196?6 and the ratchet mechanism and con-
nected to said second sleeve, whereby to en-
able the same to be rotated bv the hand.

6. A ratchet mechanism for screw-drivers
and similar tools comprising a handle, a cv-
lindrical handle-sleeve fixed thereto and de-

- pending therefrom,aspindle rotatably mount-
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ed within said handle-sleeve and concentric-
ally therewith, a pair of crown-faced ratchet-

wheels fixed respectively to 'the upper end’

and to an intermediate point of said spindle
and having opposttely-directed ratchet-teeth
on their opposing faces, a second pair of
ratchet-wheels loosely mounted on said spin-
dle between said first palr and having crown-
teeth arranged to interlock with the members
of said first pair, a coiled compression- -spring
surroundingsaid spindleand abutting against
said second pair of ratehet-wheels To press
them into resilient engagement with the first

- pair, a pair of Opnoswe]y-dmposed radial lugs
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on each ratchet-wheel of said second pair ar-
ranged to extend into longitudinal slots
formed in said handle-sleeve to prevent said
second pair of ratchet-wheels from rotating
relatively thereto, and a cam-sleeve rommbly
mounted on said hﬂndle sleeve and having a
pair of longitudinal slots extending from Lhe
upper to near the lower end thereof, and
transverse obhque and rectangular slots ar-
ranged to receive and eng gage the projecting
ends of said radial lugs.

7. A ratchet meehanism for screw-drivers
and similar tools comprising a handle, a cy-
lindrical handle-sleeve fixed thereto and de-
pending therefrom,a spindle rotatably mount-
ed within said handle-sleeve and concentric-
ally therewith, a pair of erown-faced ratchet-

‘wheels fixed respectively to the upper end

and to an intermediate point of said spindle
and having oppositely-directed ratchet-teeth
on their opposing faces, a second pair of
ratchet-wheels loosely mounted on said spin-
dle between said first pair and having erown-
teeth arranged to interlock with the members
of sald first pair, a coiled compression-spring

whereby the rotation of said second

ju
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surrounding said spindleand abutting against
sald second pair of ratchet-wheels to press
them into resilient engagement with the ﬁrsb
pair, a pair of oppositeiy-disposed radial lug

on each ratchet-wheel of said second pmr
arranged to extend into longitudinal slots
fmmed in said handle-sleeve to prevent said
second pair of ratchet-wheels from rotating
relatively thereto, a cam -sleeve rotatably
mounted on said handle-sleeve and having
pair of longitudinally-extending slots from
the upper end to near the lower end thereof,
and transverse oblique and rectangular slots
arranged to receive and engage the progec,l:-
ing euds of said radial lugs, a transverse pin
connecting said handle- bleeve to the handle
and havmﬂ' projecting ends extending into a

transverse slot in the upper end of said cam-

sleeve, and an adjusting-sieeve inclosing said
cam-sleeve and the operative partsandsolidly
fixed to sald cam -sleeve, quba‘rantmlly as
described.

S. A ratchet mechanism for screw-drivers
and similar tools comprising a handle, a tubu-
lar sleeve fixed thereto and depending from
the lower end thereof, a secrew-spindle having
a pair of opposite spiral grooves rotatably
and reciprocably mounted in said sleeve and
concentric therewith, a pair of crown-faced
ratchet-wheels rotatably keyed to said sleeve
and prevented fromlongitudinal motion there-
in and having lugs extending into the respec-
tive spiral mooves of said Spmdle a second

‘palr of crown-faced ratchet-wheels having

teeth adapted to interlock with the teeth of
said first pair loosely mounted on said spindle
and reciprocably keyed to said sleeve, means
for resiliently pressing sald second pair of
ratchet - wheels into engagement with said
first pair, and means for mdependent]} with-
drawing either of said second pair of ratchet-
wheels from the corresponding wheel of the
first pair. -

9. A ratchet meehmusm for screw-drivers
and similar tools comprising a handle, a tu-
bularsleeve fixed thereto and depending from
the lower end thereof, ascrew-spindle having
a pairof oppositespir al agrooves rotatably and
reciprocably mounted in said sleeve and con-
cenfric therewith, a pair of crown - faced
ratchet-wheels rotatably keyed to said sleeve
and prevented from Ilongitudinal motion
therein and having lugs extending into the
respective spiral grooves of said spindle, a
second pair of crown-faced ratchet-wheels
having teeth adapted to interlock with the
teeth of said first pair loosely mounted on
said spindle and reciprocably keyved to said
sleeve, meansfor resiliently pressing said sec-

ond pair of ratchet-wheels into engagement

with said first pair, and an adjusting-sleeve
having means attached thereto, whereby the
rotation thereof in opposite directions alter-

‘nately withdraws the wheels of the second
oagement with the correspond-

pair from en

ing wheels of the first pair.
10. A ratchet mechanism forscrew-drivers
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and similar tools comprising a handle, a tn-
bular sleeve fixed thereto and depending from
the lower end thereof, a screw-spindle having

a pair of opposite helical grooves therein and

5 rotatably mounted in said sleeve and con-
centric therewith, a pair of crown - faced
ratchet - wheels having oppositely - directed
teeth on their opposed faces, said ratchet-
wheels being rotatably keyed to said handle-
10 sleeve and prevented from longitudinal mo-
tion therein and having lugs extending into
the respective helical grooves, a second pair

of ratchet-wheels loosely mounted on said |

screw-spindle between the members of said

first’ pair and having crown-teeth engaging re-

‘spectively therewith, a coiled compression-

spring mounted on said screw-spindle and re-

siliently pressing the members of said second

palr into engagement with the members of

20 sald first pair, a pair of opposite radial lugs

on each of said second pair projecting into

longitudinal slots in said tubular sleeve, and

a cam-sleeve having oblique slots therein ar-

- ranged to engage the projecting ends of said

25 radial lugs and alternately withdraw the

wheels of the second pair from engagement

with the respective wheels of the first pair.

11. A ratchet mechanism for serew-drivers

and similar tools comprising a handle, a tu-

30 bularsleevefixed theretoand depending from
the lower end thereof, a serew-spindle having

e
L

a palr of opposite helical grooves therein and l

rotatably mounted in said sleeve and con-
centric therewith, a pair of crown -faced
ratchet - wheels having oppositely - directed 35
teeth on their opposed faces, said ratchet-
wheels being rotatably keyed to said handle-
sleeve and prevented from longitudinal mo-
tion therein and having lugs extending into
the respective helical grooves, a second pair 4o
of ratchet-wheels loosely mounted on said
screw-spindle between the members of said
first pair and having erown-teeth engaging re-
spectively therewith, a coiled compression-
spring mounted on said screw-spindle and re- 45
siliently pressing the members of said second
pair into engagement with the members of
sald first pair, a pair of opposite radial lugs

on each of said second pair projecting into

longitudinal slots in said tubular sleeve, a go

cam-sleeve having oblique slots therein ar-

ranged to engage the projecting ends of said
radial lugs and alternately withdraw the
wheels of the second pair from engagement
with the respective wheels of the first pair, 53
and an adjusting-sleeve covering said cam- -
sleeve and the operative parts of the mech-
anism, substantially as deseribed.
In witness whereof I have hereunto set my
hand in the presence of two witnesses.
ADOLPHE DELPHIS LEBLANC.
Witnesses: o
T. MYNARD,
J. ED. PAGE.
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