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12 Claims.

This invention relates to ‘work-holding appa-
ratus, and more particularly to ‘work-holding ap-
paratus capable of being adjusted qumkly to an
open or closed position.

Attempts-have been- made, heretofore, to pro- 5:

vide work-holding apparatus -such’ as vises that .

could be quickly opened -or shut, but such -ap-

paratus has -sacrificed some . other" -desirable”

quality for the quick adjustment, or has made
the quick adjustment possible only by perform-
ing first some form of locking .or unlocking to
shift the apparatus from’ the normal operatlng
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position to the quick adjusting position-or vice _-

versa. Such arrangements have been unsatis-
factory because the extra-operations required to
effect quick adjustment frequently have nullified
. any advantage that might-have been obtained:

15

It is an object of this invention’to provide

work-holding apparatus in which the- movable

jaw can be either opened or closed quickly in"-a
simple manner by merely . ‘pushing the: Jaws to-
gether or pulling tliem apart. .

A further object is to provide such'’ apparatus
which can be quickly opened from a locked po-
sition. by a simple and direct pulling: motion.

work-holding apparatus including fixed and mov-
able jaw members in which the jaws may -be
- clamped tightly against the -work in the usual
manner-and in which. the movable jaw: can-be
moved -quickly to.an open or: closed position -at
any time by a sunple pulhncr or- pushmﬂr opera-

- tion.

In order that my invention may be more fully
understood, a preferred embodiment thereof has
been illustrated in the accompanymg drawings,
in which

PFig.1lisa loncxtudmal vertical sectional view
through approximately the center of a vise con-
structed in accordance with my invention and
showing the upper portlons of the jaw members
in elevation.

- Fig. 2 is a sumla.r sectional V1ew on an en-
larged scale showing the mechamsm inside the
fixed jaw member of the vise.

Fig. 8 is a’vertical sectional view, taken on
the offset line 3—3 of Fig. 1.

_ "Figs. 4 and 5 are vertical secticnal views taken
on the lines 4—4 and 5—f5 respectively,  of
Fig. 2.

Figs. 6 and 7 are perspective views of ‘clutch
disc elements used in the assembly inside of the
fixed jaw member.

The vise illustrated comprises a fixed jaw mem-
her #8 and a-movable jaw member-11, with the

.25
- Another cbject of my invention is to provide:
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fixed jaw ‘member mounted on a swwel plate
12 ‘having ‘suitable openings 13 for attachment
to' a-bench ‘or other support, and adapted to
swivel- about the bolt 14, Any suitable clamp,
such as the hand adjustable-clamp 15 and bolt
15¢° sliding in the-arcuate §lot- 15b, may be pro-
vided-for. lockmg the fixed jaw member 18 with
respect to -the swivel base 12, If desired, of
course; the fixed jaw member 10 may be mount-

- ed- directly on a support or bench without any

swwelsupport

~Thé fixed jaw member 18 is provided’ Wlth an
cpening - 18 extending through its shank that is
formed somewhat narrower at its lower portion
4T than at the ‘portion-thereabove. Within this
opening and- fitting snugly-inside the -narrowed
lower: portion 7-is-a housing member- 18 -held
in -place by -a pair of -rods 49 extending later<

‘ally therethrough. and through the walls of the:

fixed jaw member 18, and by the set screws 206
holding the -rods '3 in fixed relatlon to the
housing i8 and ﬁ\ied jaw member (8.

" ‘The movable jaw member i1 is made. mtegral
with -or fixed to a channel bar 21 adapted to
slide-back and forth in the opening #§-in con-
tact with-the walls of said opening -and provid-
ing.a substantial clearance within its channel
for the. upper -portion ‘of the housing: i8:  The
channel ‘bar 2! ‘may be closed at each--end by
suitable- p;at’es~22~and 23 mova,bl'y held-in place
by bolts. -

The: 10wer: pon;lon of- the ‘movable Jaw mem-
ber--f1 -provides a ‘housing -inside the -plate -£3
for-a pair -of rods 24 and 25-having -threads 26
and 21, respectively, which extend into the hous-
ing-18. “Fhe threaded portion -of the rod 24 is
stupported - within an opening 28 in one end. sec-
tion -of the housing’ (8 .and. by a- bushing 28
pressed-into an: opening iri‘the-other.end section-

-of the Housing. 18, -Intermediate these end sec-

tions -of the housing 18, the threaded portion of
the rod 24 engages-internal threads 30 of a ro-
tatable nut 8i. The space between the internal -

threads - 30 is preferably made somewhat wider

than the sbace between the threads on the rod
24; giving a substantial amount of- play: there-
between -for a -purpose -described below. . Move-
ment of the nut 3f -in one direction is limited
by the bushing 29 which has a collar 32 holding
it -against axial movement, and in the other di-
rection, -movement -of -the nut is lnmted by the
end section of housing 8. .

The right end 323 of the nut 31 as viewed in
Figs. 1 -and 2 -is reduced ‘in diameter and -is
stuared in-cross section. Fitted over this squared
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end 33 are alternately disposéd fixed clutch plates
34 and rotary clutch -plates 35.
clutch plates 3% are provided with a squared
opening 36 adapted to fit over the end 23 of the
nut 31, so that these plates will rotate with the
nut while .permitting the ‘plates to slide in an
axial direction along the end of the nui. The
fixed clutch plates 34 have circular openings 37
in which. the end 33 of the nut 31 can rotate
freely. The lower portions of the clutch plates

The rotary .
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34 are formed with legs 38 by which these plates -
are held against rotation. The plates 34 and 385 -

fit loosely within the space between the shoul-—

der 31a on nut 31 and the end portion of hous- -

“ing 18, thereby permitting the.nut 31 a .small.

degree of movement in an axial direction.:

The threaded portion of the lower rod 25 is =
carried in suitable bushings 39 and 40 held in =~

the end sections of the housing I8 by set.screws.

41 and 42. Intermediate these bushings, the
threaded portion of the rod 25 passes through
thrust bearmgs cons1stmg in -each .case of: an
inner collar 43 in' contact with the threads on
the rod 25, an-outer collar 44 and suitable ball
bearings 45 therebetween. - Between these thrust

bearings, the threads on .the rod 25 engage in-

ternal threads 46 of a gear 4T provided with éx-

25

The end of rod 25 supported in an opening in
the movable jaw member I carries a suitable
collar 59 held in place by a pin 60 and constant-
ly urged into contact with the flange 53 on the
sleeve 52 by the spring 61 set in a recess 62 in the
lower portion of the movable jaw Il and bearmg
against the gear 56.

- The . operation of the apparatus will be de-

scribed; assuming that the jaws 10 and Il are

open and it is desired to clamp a piece of work
between them. The work is placed between the
jaws and the movable jaw. 1 may be pushed up

-~ against the work by simply pressing it inwardly

toward. the fixed jaw 10. It is' convenient to

P simply lean against or push on the knob 54 to
‘bring the jaws. together quickly on: the work.

Pressure on the movable jaw to clamp it against

the work causes the lower rod 25 acting against
. the screw threads 46 inside the gear 47 to rotate
20

this gear. . The teeth 48 of this gear mesh with
the gear teeth 49 and cause rotation of -the nut
31 in the~ opposxte direction, so that the. two
rods 24 and 25 are moved inwardly without either
rod being rotated. To tighten the jaws on the
work, it is then necessary simply to. grasp the
handle 55-and rotate the rod 24 in the usual man-

" ner of .operating a vise. .As the rod 24 is rotated

ternal gear teeth 48 around one end.. The gear. .

teeth 48 mesh with gear teeth 48 cut into the
.30

left end of the nut 31, as viewed in Figs. 1 and 2.
The gear teeth 49 are substantially wider than
the gear teeth 48 to permit relative axial move-

ment of the nut 31 and gear 41 W1thout dlsen- .

gagement of these gear teeth.
_The legs 38 of the fixed clutch plates 34 ﬁt

by the handle 55, the nut 31 is pulled a slight

distance toward the movable jaw i, squeezing
together the fixed and movable clutch plates 34
and 35.° :

" By reason of the fnctlonal engagement of these
clutch plates, the fixed clutch plates 34, acting

" “through the rotary clutch plates 35 that rotate

35

over.one of the thrust pearmgs and are prevented

thereby from rotating wh,iIeA allowing these plates
to slide back and forth:in the direction of the
axis of rotation of rod 24.

It should be noted that the threads 26 on the
rod 24 run in the opposite direction from -the

* the internal threads 30 of the nut 3.

40
- jaws on-the work may. be obtained. . The rod 25

threads 27 on the ‘rod .25 and are of a small .

enough pitch to be locked in place, i. e., an axial
‘thrust . on the rod 24 will not cause rotation
either of the nut 31 or of the rod 24: The threads

with ‘the nut 31, hold the nut 31 firmly against
rotation, so that the rod 24 then turns against
As the

jaws. are pulled tighter and tighter together the -

pressure on the clutch plates 34 and 85 is corre-

spondmgly increased and thus a firm grip of the

in the meantime has started to rotate immediate-.
1y upon rotation of rod 24 and in the opposite

-direction thereto by reason of the engagement

45
~This in turn causs the rod 26 to rotate inside the:

27 on the rod 25, on the other hand, have a very -

steep pitch, such that an axial thrust. of the
rod 25 will cause rotation of the gear 471. The

gear ratio of the gear teeth 49 and 48 should be

proportioned in accordance with the ratio of the

50

pitches of the threads 26 and 27 on the rods 24 -

and. 25, so that when the rods 24 and 25 are
moved simultaneously in an axial direction at
the same speed, the nut 31 and gear 4T will be
rotated synchronously w1thout binding.

The end of the rod 24 associated with the. mov-
able jaw is supported in-a bushing 50 in the lower

of the gear teeth 58 Wlth the teeth on gear 56.

stationary gear 471..-

In the event that the jaws are ﬁrmly locked
against the work and it is desired to release the
work ‘from- the vise, it is- simply necessary to
grasp “the knob 54 and pill it outwardly away
from the fixed jaw meémber 10. -The. first move-

: “ment of the knob 54 causes the sleeve 52 to slide

55

portion of the movable jaw member: { | and carries -
a flange 51, or fixed collar, limiting axial move- -~

ment of the rod 24 in a direction towards. the
fixed jaw member 10. - The outermost end of the
rod 24 projects through an opening in the plate

60

- 23 and supports in sliding engagement a sleeve .

membper 52 provided with a flange 53 at its inner.

end and a serrated knob 54 at its outer.end. The
outer ends of the rod and sleeve mémber 52 are
provided with a transverse opening for a-slid-
able handle 55 used for rotating the-rod 24 by
hand.

The erid of the rod 25 assoc1ated with. ‘the-

movable jaw 1l has a suitable gear 56 fixed
thereto by the set screw 57 and arranged to mesh
with the gear teeth 58 cut in the.rod 24. The
gear teeth 58 and the teeth of gear 56 correspond

85

70

in ratio to.the gear teeth 49 and 48, respectwely 5

over the end of the rod 24, and by reason of the
engagement of flange 53 w1th the. ¢ollar: 59, the

rod 25 is moved 3 slight distafce in an axial di-

rection away from the fixed jaw member-10. As
the rod 25 begins to move, the engagement of the
threads on.the rod 25 with the threads 46 in.gear
47 causes rotation of -the gear. 471 and s corre-
sponding. rotation’ of .the nut 3i in a . direction
to loosen the grip of the clutch plates:34 and 35
upon each other.- - Continued pull on the knob 54
then catises. the threads on rod 25 to continue
rotating theg'e'ar 41-and the nut 31, so .that the
movable jaw member |I may be moved quickly
away from the fixed jaw member {0 w1thout ro-
tation of either rod 24 or rod 25.. - .~ .
Such a simplified ‘operation of a .work-holdmg
device is extremely valuable in cases where. it
is desired to-work rapidly or where a heavy piece
of work is. to. be inserted between  the jaws of
the vise and requires both hands. to. hold- the
work in place during the closing of.the vise, In
such ‘8 :case, 1t is’ simply necessary. to. hold the
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work in place with both hands and lean against
the knob 54, thereby pushing the movable jaw
against the work and the grip on-the work can
then be tightened by a partial rotation of rod
24 using handle 55. =

It will be apparent that a vise constructed
according to my invention can be operated,
desired, simply by using the handle 55 to rotate
the rod-24 in the usual manner. As the rod 24:is
rotated by the handle 55 to close the jaws, the
gear teeth 58 ‘meshing with the teeth on gear
56 cause the rod 25 to rotate synchronously with
the rod 24. Rotation of rod 24 creates a thrust
on the nut 31, pulling it towards the movable
jaw member {1. This thrust squeezes the clutch
plates 34 and 35 together, thus holding nut 31
and the gear 47 stationary and pulling the mov-
able jaw member Il slowly but surely towards
the fixed jaw member {0, ‘

The purpose of the extra play or clearance
between the threads 26 on the rod 24 and the
internal threads 38 in nut 31 will now be ap-
parent, since this permits the necessary relative
axial movement between nut 31 and gear 41 to
provide the locking action obtained by means
of the clutch plate assembly, and also allows nut
31 to rotate freely around rod 24 when the nut
is being rotated by gear 41 during the quick ad-
justment of the jaws to the open or closed posi-
tion.

The terms and expressions which T have em-
ployed are used as terms of description and not
of limitation, and I have no intention, in the use
of such terms and expressions, of excluding any
equivalents of the features shown and described
or portions thereof which fall within the scope
of the invention claimed. .

I claim: ]

1. Work-holding apparatus comprising a fixed
jaw member, a movable jaw member, a pair-of
rods having continuous threads rotatably sup-
ported by and connecting said jaw members,
means for rotating said rods synchronously to
effect closing of said jaws, and means- associated
with both of said rods and rotated by one of said
rods when said movable jaw member is pulled
away from or pushed toward said fixed jaw mem-
ber to permit quick adjustment of said jaw mem-
bers.

2. Work-holding appratus comprising a ﬁxed
jaw member, a movable jaw member, a pair of
rods having continuous threads rotatably sup-
ported by and connecting said jaw members, and
simutlaneously rotatable members carried by one
of said jaw members and having threaded en-
gagement with said rods, one of said rods hav-
ing threads of such a piteh as to cause rotation
of said rotatable members and permit quick ad-
justment of said jaw membpers when said mov-
able jaw member is pulled away from or pushed
toward said fixed jaw member.

3. Work-holding apparatus comprising fixed
and movable jaw members, a pair of rotatable
rods having continuous threads connecting said
members, and means carried. by one of said
members rotatably engaging threaded .portions
of both of said rods, one of said rods having
threads of such a pitch as to lock said members
in fixed relation to each other, and the other of
said rods having threads of a greater pitch suffi-
cient to cause rotation of said means upon move-
ment of said other rod relative to said means in
an axial direction.

4. Work-holding appratus comprising fixed
and movable jaw members, a pair of rotatable
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rods connectmﬂr said members;: and ‘a pair. of -
members’ carried by said ﬁxed jaw -member
geared together for synchronous rotation and
having internal threads engaging threaded por-
tions of said rods, one of said rods having threads

of -a sufficiently steep pitch to rotate‘said geared -

members for quick adjustment of the jaw mem-
bers upon. movement of the rod inan ax1a1 di-
rection.

5. Work-holding apnaratus compnsmg ﬁxad
and ‘movable jaw members, a- pair of rotatable
rods: connecting said members, a pair of mem-
bers carried by .one of said-jaw members. geared
together for synchronous rotation ‘and having
internal threads :engaging threaded portions of
said rods, and clutch means associated with one -
of said geared members to hold it stationary dur-
ing tightening of said jaw members, the rod en-
gaging said other geared member having a suffi-
ciently steep pitch to cause rotation .of said
geared members upon- relative movement :be-
tween said rods and geared members 1n an axial

" direction.
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6. Work-holding appratus comprising- fixed
and movable jaw members, a pair of rotatable
rods connecting said members, means for ro-
tating said rods synchronously to close the jaw
members, a pair of members carried by one of
said jaw members geared together for synchro-
nous rotation and having internal threads en-
gaging threaded portions of said rods, and clutch
means associated with one of said geared mem-
bers to hold it stationary during tightening of-
said jaw members, the rod engaging said other
geared member having a sufficiently steep pitch
to cause rotation of said geared members upon
relative movement in an axial direction between -
said other geared member and the rod engaged
thereby. :

1. Work- holdmg apparatus  comprising fixed .
and movable jaw members, a rotatable rod con-
necting said members, a rotatable member car-
ried by one of said jaw members having threads
engaging threads on said rod for holding the jaw .
members in a given relative position, "clutch
means for holding said rotatable member against
rotation to permit tightening of said jaw mem- -
bers, and means for releasing said clutch means
to permit rotation of said rotatable member and -
opening of said jaws.

8. Work-holding  apparatus compmslng fixed
and movable jaw members, a rotatable rod con-
necting said members, a rotatable member car-
ried by one of said jaw members having threads
engaging threads on said rod for holding the jaw
members- in a given relative - position, clutch
means for holding said rotatable member against
rotation to permit tightening of said jaw mem-

- bers, and means for rotating said rotatable mem-
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ber releasing said clutch means and permitting
quick opening of the jaw members. '

9. Work-holding apparatus comprising fixed
and movable jaw members, a rotatable rod con- .
necting said members, a rotatable member car-
ried by one of said jaw members having threads
engaging threads on said rod for holding the
jaw members in a given relative position, clutch :

means for holding said rotatable member to per- -

mit tightening of said jaw members, and a sec-
ond rod movable lengthwise relative to said first
mentioned rod to release said clutch means.

10. Work-holding apparatus comprising fixed
and movable jaw members, a rotatable rod con-

‘necting said members, a rotatable member car-

ried by one of said jaw members having- threads
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engaging threads on said rod for holding the jaw
members - in' a given relative position, clutch
means for holding said rotatable member to per-
mit tightening of said jaw members, and means
including a second rod movable relative to-said
first mentioned rod to release said clutch means
and movable with said first :mentioned. rod to
rotate said rotatable member for quick opemng
of said jaw members.

11. A quick adjusting vise -comprising a pau'
of jaw members, a threaded rotary rod connect-
ing said jaw members for adjusting the same
relative to each other, rotatable means carried
by one of said members and cooperating with
the threads on said rod to hold said members in
different relative positions, eclutch means - for
holding said rotatable means during tightening

10
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of said jaw members, ‘and medans for releasing

‘said -clutch means and rotating said rotatable

means to effect quick opemng of said. jaw mem-
bers. B

12, A qulck adjusting v1se comprlsmg a palr
of jaw members, a.threaded rotary rod connect-
ing said jaw members, rotatable means carried
by one of said members and cooperating with the
threads on said rod to hold said members in dif-
ferent relative positions, clutch means for hold-
ing said rotatable means during tightening .of
said jaw members, and a second . rod movable
with one of said.jaw members for rotating said
rotatable means to release said clutch means and
effect a quick opening or closing of said jaw
members.

PORTER S. MORGAN.




