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4 Claims.
-~ This invention relates to new and useful im-
provements in work clamps and has particular
relation to a clamping fixture including a fluid
Jpressure means for causing a clamping block to
‘hold a piece of work tightly against a base.

The .objects and advantages of the invention

will become apparent from a consideration of the
following detailed description taken in connec-
tion with the accompanying drawings wherein a
satisfactory embodiment of the invention :is
shown. However, it is to be understood that the
invention is not limited to the details disclosed
but includes all such variations and modifications
as fall within the spirit of the invention and the
scope of the appended claims.

In-the drawings—

Fig. 1 is a top plan. view of the clamping ﬁx-
ture of the invention;

Fig. 2 is a front elevational view thereof

- Fig, 3 is a sectional view taken as along the
hne 3—3 of Fig. 2;

. Fig. 4 is a view partly in elevation and partly
in section and taken substantially as along the
line 4—4 of Fig. 1;

Fxg 5 is a_diagrammatic view 111ustrating the
vanous passages of the hydraulic system em-
ployed in the present clamp; and
. 'PFig. 6. is an enlarged detail sectional v1ew
taken as along the line 6—8 of Fig. 3.

Referring in detail to the drawings the clamp-
ing -fixture of the invention comprises a base
generally designated 10 and a clamping block
11 movable toward and from said base to clamp
work thereagainst. Shown as integral with, al-
though they may be separately formed and se-
cured to, the base 10, are end walls 12 and 18,
-each comprising a frame portion including a rear
post 14, a front post 15 and an outer or upper
bar-like part 16 connecting the posts 14 and. (5.
: End plates {7 and 18 are secured to the frame
portions of the end walls 12 and 13, respectively.
Plates 1T and I8 are removably secured in place
as by machine screws 19 whereby such plates may
be changed. While these plates are shown blank
in the drawings they may support drill bushings,
or the like as will be set forth in- connection
with the clamping block i1, »

... Pivotally mounted at the front of the base 10,
.as.on a bar 20, is a front wall 21 which together
with-the end walls 12 and 13 and the base forms
2. box-jig.” Front wall 21 is removable and may
Jbe provided with drill bushings or the like as will
be described in connection with the clamping
block il. The front wall 21 s adapted to be swung
on the pivot bar 20 to an out of the way position,
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:as suggested by the dotted lines in Fig. 3, where-

by to permit of the placing of work on and the
removing of work from the top or upper side of

the bhase 10.

Wall 21 fits between the front frame posts 15

.of the end walls when in closed position and at

its upper end includes a pair of laterally extend-
ing lugs 22 adapted to be overlapped by the
lateral flange portions 23 of screws 24, In this
way the front wall is held in position against

-outward swinging movement but may be released

by .a turn of the screws or buttons 24. It is held
against inward swinging movement by engage-

-ment with the front edge of base 10 (see PFig. 3)
and by -engagement of its lugs 22 with the front

ends of the top or connecting bars 16 of the

.end frames.

Clamping block (I is mounted on a, pair of
posts 25 and 26 reciprocable inwardly and out-
wardly with respect to the base 10. Posts 25 and
26 pass through the clamping block and the lat-
ter is split through to its edges as at 27 from its
openings receiving the posts. Screws 28 passing
through the split portions 27 of ‘the block are
adapted to be tightened to cause the block to bind
to the posts.

From this it will be clear that on loosening of

screws 28.the block may be adjusted inwardly or

outwardly of or on the posts and that thereafter

on tightening of the screws 28 the block is se-

cured or fixed in adjusted position. Block {{ is
posn;ioned on the posts 25 and 26 according to
the size of the work to be clamped, where a run

.0f the same piece is to be handled, whereby a

minimum movement of the block will bring it
into clamping relation w1th a piece of work on
the base.

Post 26 operates in an opening or socket 29 in

‘the base while the inner end of post 26 operates

in a cylinder 30 also in the base 10. The posts

.are guided and steadied by hollow bosses 31 and

82, respectively, formed with and extending out-

‘wardly from the base 10. Boss 32 includes a hol-
‘Jow lateral extension 33 through which extends a

shaft 34 having g short lever or motivating link
35 keyed thereto as at 86. Lever 35 includes a
hub portion 37 surrounding and keyed to the shaft
and an arm portion extending radially of the
shaft- and having 'a ball-like portion 38 at its

outer end received or located within an opening

or socket 39 in the post 26.

To the outer end of shaft 34 is keyed or other-
wise fixed a relatively long handle or lever 40.
Clearly on movement of the hand lever 40 to turn

the shaft 34 the lever or link 35 will be moved




3
up or down, depending on the direction in which
the hand lever is moved. The post 26 will simi~
larly be moved inwardly or outwardly with respect
to the base {0 and will carry block ff and post

25 with it, the latter being merely an additional g

guide,

As shown best in Fig. 3 the shaft 34 at its inner
end has bearing in a wall of the extension 33
as at 41-and is-supported in“the:otlhrer-wall=of
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with a branch 13 place passage 60 in communica-
tion with the outer side of the booster piston 67.
Clamp block If may be provided with drill
bushings 74 as shown and the plates IT and I8
may be likewise equipped. Front plate or wall
21 may be provided with drill bushings and this
plate or wall as the plates 1T and 18 may be en-
tirely removed to give access to work held against
“the.base by the:¢lamp’ bloek” {i. In addition to

such extension'in"a bearing or-bushing 42. * It is 10 “being ddjustableon theposts 25 and 26-the clamp

also clear from such figure that the hub portion

31 of the motivating link or lever 35 is locatéd

between the side walls of such-extension. :‘Fhe
length of the hand lever 40 as compared with the

length of the motivating link or lever 35 de- i35

termines the mechanical advartage ~obtaitred
through the use of these elements. o

As it enters the cylinder 30 the post 26 passes
through a stuffing box structure 43 and-toward

‘block (I may be removed from them and a clamp
*hlock of different construction may be mounted

~zpryitherposts depending on the work to be per-

Tformed on any piece held between the clamp
block and the base 10.
“3all2 1*isswung to an open position to permit
«<of«thesplacing-of~a, piece of work on the base
and thereafter the lever or handle 40 is operated
“-tomrovethe post 26, and thus the post 25 and

its inner end the said-post has a piston struc- gqp-the clamp block, inwardly to have the latter

tute 44 fixed thereto:asbyanstrew:45. </Below:the
piston 44-is an-extension:26a:0f the diameter:of
the rpost: 126, said-éxtension ipassiiig throughia
stuffiing box 30a closing the lower endzof :the

~clampithe 'workragainst>thetbase. *The:zentire
“devicemay-be positionediin severaldifferent-ways
torexposel theswork held. foritreatment-by means
“ghtering froni‘either erid 6fthe device or from-the

cylinder 30. - Clearly as the-posti26:is movediin- g5 front.thereof:orifrom’theitoprtheredf. "Thus-in

wardly and cutwardly the:piston44-is:moveéd in
the 'same: manner-ahd<to: the'sdme extent/in' the
‘cylinderig0. ~Atthis timeidisplacement of fluid-at
-each -side of- the- piston- isitheisame asithe ex-
Hension 26a is-of the'diameters6f thepost 26,
“Within' -the base’i0-adjacent the ¢ylihder 30:is
‘gipassage 46 closed:atiits lowertend by a serew
phug™41 and:-at-its-upper:end?by: athollow: plug
48 mounting & packing®d9<through which’ passes

sthedrawings the present fixture is shown as'rest~
dng sonithe feet 15, *However it -may'be’turnéd
fozpestoonfeet 18 ontedd 3 or-on‘feet 1T-0f end
A2vorszon’ feet V18:and 19+ When disposéd onits

180 “back.

EXWhen using:thé presentfixture-aiter: the-work

“dsdnoplace ontthe base [0°the handlefd0:is oper-

“myed sto-move” theipost 126 inwardly-and “at ‘the
“mametime:the push'rod64-is'depressed-to operate

-g rod 50 -having a réducéd ‘diameter inner end84.485 through the rod 50-and-move the balk valve 5461

4’ the lower-portion-of-passagetd6 is-a sleeve§2
mounting an element 53 supporting: =g - bEl
valve'54.

“A coil spiring 95 within'the-sleeve’§2~and bear-

its seat against the inner end-of hollowsplug-:48.
Nowsastthe postii26zand:piston #4>are‘moved in-
‘wardly, the cylinders 38 andc66:and: the various
passages-being fullof>Auid sasuant 0il,  the: fiuid

ing at ‘its respective ends-against’ the plug~47%440 dsidisplaceds from:below: therpistons44:and-then

-and ‘the ‘element 53+serves{ornormally-maintain
‘said‘element-and theréhythe valve 8§ in‘an upper
‘or-outer pesition* and “withthe*ball~seated-or in
closéd position weainstthe' inner-end:of the hol-
Jow plug 48,
wardly, the valve 54 is pushed inwardly-and-un-
seated. *Inward: movement 6fthe:valvé invélves
inward: movement- 6f *thectlement 83+ arid=sleeve
$2-:and - compression: of- the coil springT6s-andit

~will-be understood-that when the'réd 60 4s'there- 750

@fter released ‘the: con spring-55-will-expand-asid
‘return’ the’ parts*to’théir“nornial positions.

“ A-passage -56-in“theé base={8“is*in ‘comtmica-
%ion ‘with ‘the-upper portionsof thé cylinder>30.as

“AWhen the~r6d 750+ is* pushiéd*in-*45 ofreylinder:30. thirought thexport: 81,

flows through opening 61, passages60;:62-andi63
-tothe ipassagé‘.rthreughv.th exhollow :plugt48:and
“thercidowm pastathetvalve S§zandythrough:pas-
‘sages 59, 58 and 56 and into theiupper-portion
‘The piston
Jias  thersgmeigetiveiorioperative surfate varea

- at each of its $ides-@ssthe extersion 26a: isriof

ther digmetercof ithe post 726 -andtheréfore ‘the
above operations arespessible. ’
ZAtithesendobimovementiof ithe Jever. 148 ‘this
“oeingswherstheézelamp block {ihasbeen brought
sttght goainst:a@ pleceiof WOrk:‘-pni-‘the‘ubase«‘mf,"ithe
amishorad 64:43 Feleased andithe valve 84 perniitted
~borseat. ” Theteylindeiv30-4s! full Bf-6il-orithe Yike

‘at §T-and‘passage portions §8 and 58 conmect otte %5 -ati both: ‘sidesvoftthe: ‘piston* 44 and the sald-oil

‘end- of “passage”56* with’ the*passage 86 “arid"the
valve chamber intermediate the ends of“the lat-
ter. - A-somewhat-similar passage'ﬁu s tormected
‘gt* 61 “with the'inner-portion of' the cylriders0

“workron ‘thetbase,

LOr thel like 'may not: moveifrom» one«side to'the
~tier 61 the piston-aixd ‘sottheclamp’ bloek H%s
~joekéd-inclamping relation=withi*the mentioned
Thermeéchanical-advantage

‘afid‘through extenisions 62 and 63'into‘the-open- 60 “pbtainéd: by thesstructure fthus ‘far'*hasi-been

4ng through the hollow plug 48 at the upper side
‘of the valve 54, “Rod 50 at its npper end is.posi-
‘tioned t6 be ehgaged by & push rod €4 extending
Fhrough the handle or Hand lever 40.

A further extension -85 .of the. passage.‘Sﬁ..cOm-%

municates- with. the.front.end. of - booster.eyl-
inder- 66 in-which-is located-a:booester -piston: 87,
Contacting -the outer .end of ~booster =piston-61

-<is the -inner-'end -of-a:hdoster:screw: 681 passifig ~eg:

through and in fact thresded:inuatbushing 69
-gt the inner-side ofwhich:isca:pacRingi0. Serew
.68 is:shown as'receiving a Alent wretich” 1 by

spigans of Wwhichi the Serew Tiayibe threaddd in-

»pninted* ont. above, -

toshuithHer-oritighter force ‘the clamping
“plotKuagainstithe v works anid thereby insureithat
“there #ilYhe Ao movement sor+ slippingvof the

05 Jattersiin {the “Rxture ‘the booster -serew 768.4is

“gbrewsdiddwardly by the Allenswrerich1{ forcing

the piston 67 inwardly of‘the: booster-cylnder 66
«gndithusiapplying ‘pressure toithe Giliinsthe ex-
“tenslon’ 65:0f" the "passage™66 and~ through the

‘port 5T-applying’fuither pressure o the fuid«in
“{he upper-eor euter porsion of ¢ylinder-'30-and
sithus=to-therouter-side”of pistonI44 so-thatithe

“dGtter-gétst throdgh post 28 to mere tightly’ “draw
.::.c}amp PHlook s fragdinst theswork.

-swardlyand outwardly. “Arsextension 12:togettier 75 “Whern the-workiis'+o'be: releasedearid-replaced



2,436,656

5

the booster screw 68 is backed off and the push
rod 64 operated to unseat the valve 54. There-
upon as the hand lever 40 is moved in a re-
verse direction to raise the clamping block {1
the fluid is forced from the cylinder 30 above
the piston out through the port 57, along through
passages 56, 58 and 89, past the unseated valve
54 and through the hollow plug 48 into the pas-
sage 63 and from the latter through passages
62 and 68 and the port §{ into cylinder 38 at
the lower or inner side of piston 44.

The mechanical advantage of the booster screw
68 and its operating means, namely the Allen
wrench T{, depends on the threads of said screw
and the length of the wrench lever or handle.
Since the entire hydraulic system disclosed is
filled with oil or the like and the latter is rela-
tively incompressible it will be seen that the final
pressure applied to the work through the clamp-
ing block 1{ by turning of the screw 68 inwardly
will be very large.

In Fig. 3 the passages 56, 58 and 58 are rather
diagrammatically shown and the same is true
with respect to the passages 83, 62 and 65. In
Fig. 5 which diagrammatically and at a glance
shows the hydraulic circuit the passages 6 and
13 are combined but it will be understood that
this is only for the purpose of making the dia-
gram easy to read. .In this figure a knurled head
80 has been substituted for the Allen wrench.
However from this figure it will be clear that
when the valve 54 is closed and the booster pis-
ton is fed inwardly there is no escape for the
liquid and a great pressure is built up in the
upper end portion of the cylinder 30 so that any
work on the base 10 is very effectively clamped
in place.

Having thus set forth the nature of my inven-
tion, what I claim is:

1. In a clamping fixture, a base, a post mov-

- able Inwardly and outwardly with respect to said
. base, a clamping block on said post, a cylinder
in said base, a piston on said post and oper-
ating in said cylinder, a lever mechanically con-
nected to said post and manually operable to
move the same inwardly and outwardly with re-
spect to said base, said base having passages
therein providing for the movement of fluid be-
tween the inner and outer sides of said piston as
the latter and post are moved, a valve controlling
such movement of fluid in said passages, means
operable from said lever for unseating said valve,
and a separate manually operable booster means
for increasing the pressure of the fluid at the
outer side of said piston when the valve is seated.

2. In a clamping fixture, a base, a post mov-
able inwardly and outwardly with respect to said

base, a clamping block on said post, a cylinder
and piston construction of which the piston is
connected to move with said post, manually oper-
able means for moving said post inwardly and
outwardly with respect to sald base, means pro-
viding passages for the movement of fiuid to and
from the inner and outer sides of said piston as
said port and piston are moved, and a separate
manually operable booster means for increasing
the pressure of the fluid at the outer side of said
piston when the post is in an inner position with
sald clamping block against a piece of work.

3. In a clamping fixture, a base, a post mov-
able inwardly and outwardly of said base and in
all positions extending into the latter, a cylin-
der in said base and into which said post extends,
& piston on said post within said cylinder, a nor-
mally seated valve, said base having a passage
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therein from the outer portion of said cylinder to
said valve and a passage from the inner portion
of said cylinder to said valve whereby when the
latter is unseated the inner and outer portions of
the cylinder are in communication, manually
controlled means for unseating said valve, a
lever connected to move said post and thereby
said piston when the valve is unseated and there-
by force fluid through said passages from one side
to the other of the piston, a bhocster cylinder in
said base, said base having a passage therein
connecting the inner end of said booster cylinder
with the outer end portion of the first eylinder,
said base having a passage therein connecting
the outer end of the booster cylinder with the
inner end portion of the first cylinder, a booster
piston in said booster cylinder, and manually
cperable means for moving said booster piston
inwardly in said booster cylinder to increase the
pressure of the fluid in the outer end portion of
the first cylinder when said post has been moved
inwardly and said valve is seated.

4. In a clamping fixture, a base, a post mov-
able inwardly and outwardly of said base and
in all positions extending into the latter, a cyl-
inder in said base and into which said post ex-
tends, a piston on said post within said cylinder,
a normally seated valve, said base having g pas-
sage therein from the outer portion of said cyl-
inder to said valve and a passage from the inner
portion of said cylinder to said valve whereby
when the latter is unseated the inner and outer
portions of the cylinder are in communication,
manually controlled means for unseating said
valve, & lever connected to move said post and
thereby said piston when the valve is unseated
and thereby force fluid through said passages
from one side to the other of the piston, a booster
cylinder in said base, said base having a passage
therein connecting the inner end of said booster
‘cylinder with the outer end portion of the first
cylinder, said base having a passage therein con-
necting the outer end of the booster cylinder
with the inner end portion of the first cylinder,
a booster piston in said booster cylinder, a screw
for moving said booster piston in said booster cyl-
inder, a manually operable means providing a
mechanical advantage for turning said screw,
and said screw adapted when turned in one direc-
tion to feed said booster piston inwardly in said
booster cylinder to inerease the pressure of the
fluid in the outer portion of the first cylinder when
said post has been moved inwardly and said
valve is seated.

NEWMAN M. MARSILIUS.
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