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9 -Claims.

1

This invention relates to a mechanism for ac-
tuating hydraulic valves.

There are many types of automatic machme
tools having a saddle slidably mounted on a suit-
able base and actuated by a fluid motor con-
nected to the saddle. A hydraulic circuit is pro-
vided which includes the fluid motor and a valve
for directing hydraulic liquid to the motor.  Also,
an electrical circuit is provided which includes
at least two solenoids for operating the valve
and the usual limit switches actuated by moving
parts of the machine for. energizing and de-en-
ergizing the solenoids.

Heretofore, it has been conventional practice
to mount the solenoids with the valve which they
opeérate so that they, in effeéct, form a single unit.
This  darrangement has several disadvantages.
Perhaps the most important disadvantage is that
‘the "solenoids ‘and the valve are mechanically
eéorrelated and connected in such a way that
‘nieither the valve tior the. solenoids can be re-
moved. independently of the other for repair, re-
placemernt, or substitution: of parts. The . im-
practwablhty of this situation is at orice appar-
‘eént, as it is necessary to uncouple all ‘hydraulic
connecétions of the valve and all electrical con-
nections of all the solenoids before ‘the unit can
e removed. In thé case of the hydraulic sys-
tem all or substantlally 211 of the hydraulic flu-
id usually also must be drained and the sys-
‘tem must be filled again when the valve-sole-
noid. unit is replaced. One solenoid, for exam-
ple, cannot be removed for repair without also
disrupting the entire hydraulic cireuit. Alter-
natively, if it is necessary to repair or replace
some part in the hydraulic valve, it is necessary
to disconnect all of the wiring leading to the
solenoids. * As a cohsequence, considerable un-
necessary labor is required to make the change,
and this means that labor costs are’ excessive for
the work involved. Further, the machine is ren-

dered inoperative longer. than would “otherwise
be necessary, and valuable’ productmn time is
lost. Another disadvantage of the conventional
arrangement is that any hydraulic 11qu1d leak-
‘ing from the valve has direct access.to and fre-
quently impairs the operation of the solenoids
or adJacent electncal connections and appara-
tus.

The present; mventlon is'a novel mounting ar-
rangement for the valve and the solenoids and
‘novel means for mechanically interconnecting
the two which obviates the difficulties outlined
Nabove For purpose of illustration the invention
_1s shown incorporated in - machine tool of the
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type hereinabove described. It will be appar-
ent, however, that, in its broader aspects, the
invention is not limited to the particular set-
ting in which it is shown. In actual practice,
the invention can be used in any capacity where
apparatus of this type has utility.

In the drawing forming a part of this specifi-
cation, and wherein like numerals are employed
to designate like parts throughout the same:

Fig. 1 is a side elevational view showing the
saddle of a machine tool slidably mounted on a
base and illustrating the manner in which the
hydraulic valve is attached to the base;

Fig. 2 is'a longitudinal, horizontal sectmnal
view taken on the line 2—2 of Pig. 1;

Fig. 3 is an enlarged, longitudinal, vertical
sectional view taken on the line 3—3 of Fig. 2;

Fig. 4 is an enlarged, longitudinal, vertical sec-

tional view taken on the line 4—4 of Fig. 2;

Fig. 5is an enlarged, longitudinal, vertical sec-
tional view taken on the line §—5 of Fig. 2; and

Pig. 6 is a fragmentary, longitudinal, horizon-
tal sectional view showing a modified plunger
construction for operating the valve. ‘

In the drawing, wherein for the purpose -of
illustration is shown the preferred embodiment
of the invention, the numeral i0 designates the
base of a machine tool having the usual ways
i2 and a saddle 14 slidably mounted on the ways.
In the apparatus shown, the base [0 is formed
centrally thereof and below the saddle {4 with a
cylinder 16 which receives a fluid motor {8. The
latter includes the usual cylinder 29, piston 93,
and piston rod 24. The outer end of cylinder
20 is closed by a cap 26 and the inner end there-
of is closed by a cylinder head 28. The piston
rod 24 extends from the cylinder 28 through the
cylinder head 28, and the extending end thereof
is mechaniecally connected to a lug (not shown)
attached to and depending from the slide 4.
The fluid motor construction and mounting ar-
rangement here shown is illustrated and de~
seribed in detail in my copending application
Serial No. 170,508, filed June 27, 1950, now Pat-
ent No. 2,584,428,

Hydraulic liquid is delivered to the cylinder 28
behind piston 22 through a passage 88 in-the
cap 26, and hydraulic liquid is delivered to the
c¢ylinder ahead of the piston through a passage
32 in 3 connector 34 fastened on the side of the
base 10 and interengaging with the cylinder head
28 as shown in Fig. 2. Hydraulic liquid is directed
to the passages 30 and 32 through a manifold- 38
and the direction of flow of the liquid is controlled

by & conventicnal hydraulic valve 40, Solenoids



2,672,884

3

42 and 44 are provided for actuating the valve 40.
As suggested, the instant invention is concerned
primarily with the particular manner in which
the valve 40 and solenoids 42 and 44 are mounted
on the base {0 with respect to each other and
with the particular mechanical means which
interconnect the solenoids and the valve.

The valve 40 has the usual valve casing 46 and
a spool-48:is shdably mounted: in the -casing to
control-ahd direct the flow of hydraulic 11qu1d to
the fluid motor 18. The particular construction

10

of the valve 40 is not important to the present.

invention except that the spool 48 has an exten-
sion 60 on one end thereof ‘which ‘exténds from

that part of the valve which controls the flow of:

liquid therethrough and the extension 50 is
sealed from the rest of the Valve by ‘& ¥eal 52
The valve casing 46 is detachably fastened to-the
side of the base 10 forwardly of the fluid motor
18 by. CAD SCrews 51. 'T‘he portmn 50 0f the spool
48 i ormed in the top sttfade tHersof with a
fack 53 and 1n the undersurface thereof w1th k!

elow, the ‘serrations 56 the casmg 46 is formed
‘With a Bore 58, which shdany Teceives a detent
60,

3 "“he outer end of bOre 58 is closed by ‘a

én the detént 60 and the ‘plug. It 'will be
pparent that the Sprmg-loadecl detent

the shaft extends from the base into the Valve
vcasm‘g 46, above the spool 48A As perhaps best
S!

is formed w1th a p1mon 68 ‘whmh meshes with
the rack 54, In 50 far as. the ‘present mventmn

_A 6 as shown in the araw ng
rately formed gear suit-
In ‘either event, héw-

by inerely ptilhng the casmg 46 outwardly from
th ‘base. ‘Asthe valve’ 40 is pulled outwardly, the

to: release the latter, Convelsely, the. _valve
Ao can, be 1ead1ly assembled. on the base 10:by
mer ely iriser tmg the casmg 46 over the pro;qectmg
end ‘of shalt 83. and then fastenmg the ¢asing
to “the ‘base by screws 5I As the: casing slides
‘over ‘the shaft 66, pinion ‘68 on the-end -of -the
-shaft: automatlcally meshes w1th "the Tack. 54

. -According "to.the present ‘invention, the. ‘sole-
no1ds 42 and. 44 are. both posmoned forwardly
of the shaft 86 w1th ‘the armatures 70, and 12
the1eof plogectﬂole in the. dnectmn of shaft’ 66,
and. they are separately detacha’ply fastened to
Solenoid 42 is disposed shghtly above shaft 66
-and solenoid. 44 is disposed shghtly helow: ‘the
shaft Interposed between ‘the soleno1d 42 and
shaft 66 and_slidably supported by the base {0
is-a plunger 14. One end of ‘the plunger seats
a,rmature 16, and the.other end thereof extends
“over or. above shaft 66 and 1s formed’ Wwith a rack |
“16 which ‘meshes with a’ ‘pinion T8 fornied on the
| ft. S1m11ar1y, ‘a plunger 80 iy i
) etwee solenozd LN and shaft 66 i«

R irereot extends {inder- sh‘aft"ﬁs

1on 88 slldes through-the opemng in the casing °
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mentioned end of the plunger 80 is formed with
a rack 82 which meshes with the pinion 84 formed
on shaft 66.

From the foregoing, it will be readily apparent
that energization of solenoids 42 and 44 will pro-
ject their respective armatures in the direction
of plungers 14 and 80. In Fig. 2, armature 70
is shown retracted in solenoid 42, and armature
12: is ‘shown: extended from solenoid 44. When
#ither ‘of - the aFmatures 16 or 72 is. projected
from its respective solenoid, thrust exerted by the
armature against the plunger on which it seats
slides the plunger in the direction of shaft 66
‘and the rack=and=-pinion connection between the
-plunger and the shaft rotatably drives the latter.

By reason of the fast that plungers 74 and 80 are
‘disposed 'oh opposite sides of the shaft 6§, plunger
14.rotates the shaft in one direction and plunger
80 Totates the shaft in the opposite direction. As
described, rotation of shaft 66 slides the spool 48
in the valve casifig ‘46 according to ‘tonventional
practice to selectively direct hydraulic liguid to
‘thie'motor 8. Tnthe particular apparatus shown,
‘the ‘soletioids 42 and 44 position ‘the-spool 48 in
‘two eXtreme positions. Arins on onke'end of shaft
‘86 have Tollers 86 and 88 which are engaged by
dogs (not shown) on the saddle (4-during travel
of ‘the latter to riove the ‘spool 48 ‘to an inter-
‘mediste position. 'The spring=loaded detent 60
‘holds thie valve spool in all'selected adjusted posi-
‘tions.and prevents vibrations or -other Tactors
Trom inadvertently ‘shifting the ‘spool 48. How-
ever, it will be readily appareit that the device
is operatwe mth or without the rollers 86 ‘and
88 and ‘the latter may. ‘or may. N6t be included,
dependmg tpon ‘the - exigencies ‘of the ‘particular
‘sittigtion.
. ‘From the forégoing ‘it will‘be Teadily apparent
that I have’ achleved ‘thie objects of 'y invention.
T have ‘Provided ‘& ‘sblenoid=actudted mechanism
‘for ‘the - valve “40 wheréin ‘thie valve ‘cin be Te-
'moved without’ ‘Affectinig -either ‘the ‘mechanical
‘or ‘electrical ‘corinections ‘of ‘the solenoids 42and
44 Conversely, ‘the‘solenoids 42 ‘and 44 or either
'_of them can be ‘removed ‘withoub ‘affectitiz “any
of “the mechamcal ‘or. hydratilic coniiectiohs of
‘the vlve 0. Thus, néceSsary repairs or replace-
ments of these’ parts cih be tade in'g Minitmum
of ‘tifde “ghd” with ‘a minitiith of labor. As a
consequence the machlne in whlch the iiecha-
nisth is ‘ihicorporated. need be ‘taken out,of service
.for only a relatwely short time durmg Whlch ‘the
Also,
the ‘solenoids 42 and 44 ‘and ‘the electrmal con-
‘nécétions associated” therew1th are positioried fe~
‘ote ‘from the valve 40 ‘ahd Hydraulic “Cohiisc-
“tions” thereto s0 ‘that. any leakage from the hy-
draulic’ system does: 1ot ‘have ready access to the
‘eléctrieal systém.

‘Another advantage of the instant constiruction
is ‘that the plungérs. 74 “and 80 cotinterbalance
“each, other:and thiis. tend ‘to hold "the §pool 48
of valve 40 in its'adjusted Position. As’a matter
“of fact,’ "the deterit 60 ¢an be omifted alfogéther
if the” valve 40 and’ plungers T4 -3nd 80 are Hori-
'zontal The counterbalancmg act1on of the
tions - to “hold “the spool 48 drd no addltlonal
holding. devmes need. be. prov1ded Howevér,
‘under’ conditlons ‘Where. the’ valve 40 is Cduite’large
“and is inou‘n‘ed Wlth the‘spool 48 in" a’vertical
‘or'néar ‘vertical’ posit1on he* we1ght of"the: spool
tends tordalise it-to ‘Settle “in - the casing ‘46; It
'is-a feature 6f “tHe ‘invention -that- this chidrac-

'The 1ast- 5 “eristic of tHe Valve can bHe'compensated -aither
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by using a spring-pressed detent 60 as shown
in Fig. 3 or by making the plunger 74 sufficienfly
Jarger than the plunger 80 to offset the weight of
" the spool as shown in Fig. 6. The latter ex-
pediency is desirable in many situations. It will
“pe Teadily ‘apparent. in this .connection that
-‘different sized plungers can be-used: whether the
_mechanism is vertical or not, since the relative
size of the plungers has no adverse effect on
the operation of the mechanism.
Having thus described the invention; I claim:
1. In combination, a base, a hydraulic valve
on said base having a slidable spool and a casing
detachably fastened to the base slidably sup-

porting said spool and provided with a side open-

ing in register with the spool, a rotatable shaft
carried by said base extending into the casing
through said side opening and arranged -athwart
said spool, rack-and-pinion means interconnect-
ing said shaft and said spool, said rack-and-
pinion means being readily disengageable and
said .shaft being retractable through the side
. opening in the casing when the latter is de-
tached from said base, a pair of plungers slidable
in’ said base and disposed on opposite sides of
said shaft, rack-and-pinion means interconnect-
-ing each. of said plungers and said shaft, one
plunger adapted to rotate the shaft in one direc-
tion to selectively position said spool and the
_-other plunger adapted to rotate the shaft in the
opposite direction to position the spool in a dif-
ferent selected position, and a pair of separately
demountable solenoids in said base remote from
said valve and each positioned to actuate a re-
spective one of said plungers. )

2. In combination, a base, a selectively posi-
tionable, slidable member on said base, a mount-
ing ecarrving said slidable member detachably
fastened to the base and removable therefrom in
a direction transverse to the length of said slid-
able member, a rotatable shaft carried by said
base and arranged athwart said member, rack-
and-pinion means interconnecting said shaft and
said member and being automatically disengage-
able when.the mounting is removed from the
base, a pair of plungers slidable in said base and
disposed on oppesite sides of said shaft, rack-
and-pinion means interconnecting each of said
plungers and said shaft, one plunger adapted to
rotate the shaft in one direction to selectively

position said member and the other plunger
adapted to rotate the shaft in the opposite direc-
tion to position said member in a different
seleeted position, and a pair of separately de-
mountable solenoids in said base each positioned
to actuate a respective one of said plungers.

3. In combination, a base, a valve on said base
having a slidable spool and a casing detachably
fastened to the base supporting said spool and
provided with a side opening in register with
the spool, a rotatable shaft carried by said base
extending into the casing through said side open-
ing arranged gthwart and detachably drivingly
connected to said spool, said shaft being detach-
able from said spool and retractable through the
side opening in the casing when the latter is
detached from the base, a pair of plungers slid-
able in said base and each drivingly connected
to said shaft on opposite sides thereof, one
plunger adapted to rotate the shaft in one direc-
tion to selectively position said spool and the
other plunger adapted to rotate the shaft in the
opposite direction to position the spool in a
different selected position, and a pair of separate-
ly demountable solenoids in said base remote and

10

8

“separate from the fluid in the valve and each

positioned to actuate a respective one of: sald
plungers.

4. In combmataon. ‘a, base, a selectlvely p051-
tionable, slidable member, support means de-
tachably fastened to the base carrying said mem-
per and provided with a side opening in register
with said member, a rotatable shaft carried by
said base extending into the casing through said
side opening arranged athwart and detachably
drivingly connected to said member, said shaft

_ adapted to disengage said member and being
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readily retractable through the side opening in

the casing when the latter is detached from said -
base, a pair of plungers slidable in said base
drivingly connected to said-shaft on opposite
sides thereof, one plunger adapted to rotate the
shaft in one direction to selectively position said
member and the other plunger adapted to rotate
the shaft in the opposite direction to position
the member in a different selected position, and
a pair of separately demountable solenoids in
said base each positioned to actuate a respective
one of said plungers.

5. In combination, a. base, a valve ha,vmg a
valve casing detachably fastened to the base and
provided with a side opening therein, said valve
also having a valve spool slidable in said casing
and disposed adjacent to said side opening in all
sliding positions thereof, a shaft journaled in said
base with. an end thereof extending into said
casing through said side opening and athwart
said spocl, means detachably drivingly connect-
ing said shaft and said spool so that rotational
movement of the shaft about its-axis moves said
spool back and forth in-said casing, said driving
means being readily detachable from the spool
and said shaft being readily retractable through
the side opening in the casing when the latter
is detached from the base, a pair of separately
mounted plungers on opposite sides of said shaft
and drivingly connected therewith, and a pair
of separately demountable solenoids each posi~
tioned to actuate the respective one of said
plungers.

6. In combination, a base, a valve having a
valve casing detachably fastened to the base so
as to be removable therefrom and a valve spool
slidable in said casing, a. shaft journaled in said
base with an end thereof extending into said
casing and athwart said spool and retractable
from the casing when the latter is removed from
the base, a rack on the spool, a pinion on the
shaft and in mesh with said rack, a pair of
plungers slidable in said base and disposed on
opposite sides of said shaft, rack-and-pinion
means interconnecting each of said plungers and
said shaft, one plunger adapted to rotate the
shaft in one direction to selectively position said
spool and the other plunger adapted to rotate the
shaft in the opposite direction to position the

-spool in a. different selected position, and a pair

of separately demountable solenoids in said base
each positioned to actuate a respective one of
said plungers.

7. In combination, a base, a. hydraulic valve
having a valve casing fastened to the base and a
valve spool slidable in said casing, a rack on said
spool, a shaft journaled in said base with an end
thereof extending into said casing athwart said
spool, a pinion on the shaft in mesh with said
rack, a pair of plungers operatively associated
with said shaft on opposite sides thereof for ro-
tating the same in opposite directions, a pair of
solenoids in said base each in operative associ-
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~gtion Wwith asfespectiverone of saldplungers:and
-both ‘rémote from said’ valveiso that hydaulic
liquid from the valve does not have ready-ateess
tHereto, “said ‘valve - ‘casing “being "demoiintable

~f¥om. the base and -disengageable:from.the co- -

‘active ‘end ‘of - said :shaft “without “affecting “the
‘golenoids, .and-each of said/solerioids being:sepa-
“Pately demotinitable:from the basewithout aftect-
~ing ‘the-other:solenoid or:said valve.

-8.-In combination, a base, a valveon:said base

Havinga slidable ‘spool and:a casing detachably
‘fdastened to “the:-base. sHddably ‘suppérting :said
‘spool'and provided with:a'side opering inregister
“Withthe §pool, ‘a rotatableishaft taritied by the

“base extending- into!the dasitig through said:side-

“opening ‘and ‘drianged athwart said-spool, rack-
‘ahd-pihion meéansinteresiinecting said'shaft:and
sdaid “Spool, ‘said. ¥ack-and-pinion Affeans: being
~readily diséngageable and said shaft being ve-
“Wrdetable through the sideopetingin'the casing
Wwheh the latter :is:detdched from:said. base, a
“pair-of plungers slidable ‘inisaid :base and: dis-
“posed-one above and one-below:said shaft, rack-
and-pinion means interconnecting each of said
plungers ‘and said shaft;'and o 'pairof-separately
-demountable solenocids in ‘said base ‘each: posi-
‘tionéd to.actuate a ¥espective:one ofisaid plung-
ers, the pluhger disposed ‘above said :shaft being
‘Jarger than the plunger ‘disposed therebelow.to

‘counterbalaicetlie weight of the:spoolwhen: the'

vdlve -is ‘positioned 5o that  the “weight of ‘the
‘$pool‘tends to-clighge . its position: inthe valve.

‘9. In combination,‘a-base, a valve on said base

“Haying ‘a 'slidable-spool and &’ casing:detachably

“fastened to ‘the base:sliddbly: supporting :sgid-

-pool and'provided with'a side opening:in register
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*with-the spool,-a:rotatable: shaft-carried by theé
-baseéxtending into the'casing throughssaid:side
rppening andiarrangedathwart: said spool,:rack-
-and=pinion-means interconnecting said-shaft-and
‘said. spool,isaid rack-and-pinion-means -being
readily: disengageable to separate :the:spool and
~the shaft-and-the-latter being readily retractable
tHréughtheside opening of the:casing-when-said

woading is detached from the-base,a pair of plung-

ers slidable in said-base-and disposed-one-above

:and-ohe below: said-shaft, rack~and-pinion means

Jhiterconnecting -each.-of- said:plurigers and said

sshaft,  énd @a--spring-loaded ~detent in sengage-
ment ‘with/said spool to-hold:-the:same.selectively
- spositioned.

. RALPH E, CROSS.
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