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6 Ciaims,
My invention relates to controlling devices,

from one aspect thereof, and, from another as-

pect, to drill feeding and controlling mechanisms.
It is not limited, however, to drill feeding, and,
in a broad aspect, is applicable to substantially
any hydraulic feeding problem requiring alter-
nate high speed motion and closely regulated
feed.

In core drilling and similar operations it is im-
portant to be able to effect retraction of the feed-
ing mechanism at a rapid rate, to initiate it in-
stantly when desired, and to regulate forward
feed with-/great nicety. To secure the first two
desiderata mentioned and also to be able to re-
sume immediately forward feed at precisely the
same rate at which this had been taking place
prior to interruption or reversal of feed has not,
so far as I am advised, been possible prior to my
invention. '

In a drilling apparatus of widely recognized
superiority, hydraulic feed and retraction have
been provided for, and by the use of a four-way,
rotary valve, it has been possible to change from
feed to no-feed, and to retraction, quickly and
at will; but where feed was interrupted or re-
verse was effected, an-instantaneous readjust-
ment to optimum feeding conditions was im-
possible. Again, with such an apparatus,
when no-feed position of the valve was effected,
the hydraulic pump was compelled to work
against a considerable load, whereas it would
have been desirable if possible (and. it is possible
with my invention) to allow the pump merely
to circulate the feeding fluid. substantially only
against a friction head.

It is an object of my invention to provide
an improved controlling device. It is another
object of my invention to provide an improved
controlling device for a reversible feeding mech-
anism. It is a further object of my invention
to provide an improved controlling device for z
reversible feeding mechanism in which provision
is made for facile and certain return to optimum
feeding conditions after feed has been cut off or
reversed; and with respect to this object of
my invention it is a further subordinate object
to provide improved means whereby adjustment
may be made so that a wide range of predeter-
mination of minimum  feeding speeds may be
possible. It is still another object of my inven-
tion to provide an improved hydraulic feeding
mechanism having improved controlling means

so arranged that a single manually controllable

operating element may, by generically different
types of movement, selectively control feeding

(CL 60—52)

direction and feeding speed at the operator’s
will. ’

Fromn one aspect, my invention, in a preferred

. embodiment thereof, may comprise a casing hav-

ing fluid supply conduit means leading thereto,
fluid return conduit means leading therefrom, a
blurailty of further passages adapted to serve
selectively as fluid supply or return means, and
valve means for controlling the selective connec-
tion of said passages with said conduit means
and adjustable to vary the area of at least one
connection previously established, together with
manually operable controlling means having dif-
ferent movements for effecting the selection of

‘connections and the area variation thereof at

the will of the operator. Desirably, one of said
movements may be reciprocatory and another ro-
tary, but it will be understood that any forms of
relative movement between valve and valve

. chamber porting in which relative movement

in one direction varies the generic fluid flow and
movement in a different direction effects a con-
trol of the rate of fluid fow lie within the scope
of this aspect of my invention; and a construc~
tion in which said valve means may be in the
form of a single valve reciprocable to effect mod-
ifications in the nature of the connections be-
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tween the passages and conduits and rotatable -

to vary flow area, is very satisfactory. Prefera-
bly, means for providing an adjustable limit to
area variation is provided and a very satisfactory
form of construction involves a control of return
flow while having fluid supply area unrestricted,

From another aspect, my invention comprises
a reversible hydraulic feeding mechanism hay-
ing improved controlling mechanism in which
preferably a single manually operable controlling
element may at. the will of the operator, effect,
by different types of manipulation thereof, selec-
tively (a) control of direction of feed and of
the existence of feed, and (b) control of the rate
of feed. A preferred embodiment of this aspect
of my invention employs a cylinder and piston
type reversible hydraulic feed and, under the con-
trol of the controlling element mentioned, a valve
capable both of reciprocatory and rotary move-
ment. By the employment of appropriate stops,
including an adjustable stop whose position con-
trols the minimum rate of feed selectable by

rotation of the valve, instantaneous return to a
. desired-feed rate is possible, notwithstanding an
“infervening period of non-feed, or of retraction.

By appropriate arrangements, different minimum
feed rates for advance'and retraction are pos-
sible, or a predetermined minimum forward feed
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and interruption entirely of retraction may be
made possible upon valve rotation, as.by the use
of & pin in fixed relation to the valve ana travel-
ing in a U-slot whose base is parallel to the valve
axis and whose arms extend arcuately about the
axial line of the valve and have independent
means for limiting travel therein. .
From still another aspect my invention com-

prises the provision of a pump, a reservoir, a.

reversible feed device, and a controlling valve
mechanism movable at the operator’s will to es-
tablish feeding movement in either direction, or
to interrupt feed and connect pump discharge to
the reservoir,

In the accompanying drawings, in which one
form which my invention may assume in practice,
together with a detail modification, has been
shown for purposes of illustration:

Fig. 1 is a diagrammatic view, with some parts
shown in section, showing the invention incorpo-
rated in a core drilling apparatus.

Pig. 2 is a central, longitudinal, vertical section

through the controlling valve shown in Fig. 1.

Fig. 3 is a front end view of the controlling valve
mechanism with parts in different positions from
those of Fig. 2. .

Fig. 4 is a view generally similar to Fig. 2 but
showing the valve in position for restricted for-
ward feed. :

Figs. 5 and 6 are respectively transverse sec-
tions on the planes of the section lines 5—5 and
6—6 of Fig. 4.

Fig. 7 is a section similar to Fig. 5 showing the
valve position prior to rotation to minimum speed
position. .

Fig. 8 is a view generally similar to Fig. 2 show-
ing the valve in position to effect retraction.

Fig. 9 is a transverse section in the plane of
line 9—9 of Fig. 8.

Fig. 10 is a detail sectional view showing the
stop ring, stop pin and stop lugs, with the control
handle in position with its stop lug against the
stop pin.

Fig. 11 shows a modified mode of securing a
predetermined minimum feed rate.

Referring first to Fig. 1, it may be noticed
that 10 indicates a portion of a core drilling ap-
paratus, of which 11 designates the chuck, f2 the
drive rod, 123 the thrust bearing housing, 14 the
crosshead, 15, 15 the feed cylinders, 16, {6 the feed
piston rods, and 17 one of the feed pistons, while
(8, 18 are the guide rods for the crosshead. Fluid
conducting passages 19 and 20 have connection
through branches 19a, 19a and 20a, 20a respec-
tively with the upper and lower ends of the feed
cylinders 15, 5. A hydraulic pump 21, power-
driven, desirably, by any suitable means, draws
fluid, preferably oil, from a sump, herein a tank
22, and delivers it at an appropriate pressure to
a supply conduit 23. A return conduit 24 leads
back to the tank 22, and a valve mechanism, gen-
erally designated 25, controls the connections of
the passages 19 and 20 with the conduits 23 and 24.

Fig. 2 may be noted for an understanding of
the valve mechanism 25. This may be noted
herein to include a body or casing element 26,
provided with heads 27 and 28 and with bushings
29 and 30 arranged within the bore 31 of the
casing. Each bushing has a shoulder 32 co-op-
erating with a shoulder 33 on the inner wall of
the casing and clamped against that shoulder
when the adjacent head is brought into place.
The casing is annularly internally grooved about

midway between its ends, as at 35, and the ad- ~

jacent ends of the bushings 29, 30 are spaced
apart so that the groove 3% is in free communi-

- of fluid conducting passages 29a or 30a.
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cation with the cylindrical chamber 36 which ex-
tends from end to end of the body within the
bores of the bushings. A connection 37 is pro-
vided in the body for the supply conduit 28 which
opens into the groove 35 so that the latter be-
comes an annular supply chamber.

Annular grooves 38 and 39, equally spaced from
the groove 35 and at opposite sides of the latter,
communicate through suitable openings 40 and 41
respectively with the fluid conducting passages 20
and (9; and the bushings 29 and 30 are each
provided with diametrically opposite passages, the
passages in bushing 29 designated 2%a and those
in bushing 30 designated 30a, so that the grooves
38 and 39 each communicate with the.cylindrical
chamber 36. The head 28 has an opening 42
therethrough with which the return conduit 24
communicates. The bushings are held against
rotation relative to the casing by longitudinal
peripheral grooves 43 and stop pins 44.

Within the chamber 36 there is reciprocably
and rotatably mounted a valve element 46. This
valve element is hollow, having a chamber 41
formed therein extending nearly throughout its
length; and passages 48 connect the chamber 47
with the space at the end of the valve remote
from the head 28. The periphery of the valve is
grooved at opposite sides of the central longitu-
dinal zone of said valve, so that annular grooves
51 and 52 completely surround the exterior of
the valve, and each of these grooves is of suffi-
cient length to be capable of connecting the
annular supply groove 3% with one of the pairs
The
body of the valve 46 has a collar or spool-like
portion 54 at one end, a similar portion §5 at
the other end and a wider spool-like portion 56
adjacent its middle. The valve is traversed at
about the longitudinal center thereof and midway
between the ends of the spool-like portion 56
by a pair of diametrically opposite passages 87
and 58, each of an arcuate width approximately
equal to the arcuate width of the ports 29a, 29a
and 30a, 30a. The port 58 has in communication
with it an auxiliary port §9 which is in the form
of a V-like notch diminishing in depth circum-
ferentially of the valve towards its extremity re-
mote from-its point of communication with the
port 58 and also diminishing in width towards
said point.

The valve 46 has a reduced stem 6i which
passes through the head 27 and is pivotally con-
nected as at 63 to an operating handle or lever
64. The lower end of the lever 64 is pivotally
connected at 65 to a link 66 whose other end is
pivotally connected at 61 to pairs of projecting
arms 68 secured to a rotating ring 69 turning
upon a cylindrical surface 10, near the end of
the body 26. Between the ring 69 and a shoulder
11 formed on the body' 26, there is adjustably
rotatably mounted a stop ring 12, also journaled
on the cylindrical surface 10, and having a set
screw 13, by means of which its position may be
fixed. The stop ring carries a stop pin 15, whose
position can obviously be adjusted by rotating
the stop ring. A stop 16 is'arranged on the body

26 for engagement by a lug 17 mounted on the.

ring 68, when full open position of the valve is
desired; and the lug 77 is adapted to co-operate
with the pin 1% in minimum feed position of the
valve. A third stop lug 80 is provided on the
body 26 to limit rotation of the valve beyond 2z
totally closed position.

It will be appreciated that the handle 64, when
pressed laterally, will rotate about the axis of
the stem 61 and turn the valve 46 with it and
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also turn the ring 69 with it. When the handie

64 is either pushed or pulled, it will effect longi-

tudinal movement of the valve 46: when pushed,

moving the ports 57, 58 opposite the ports 30a,.

and when pulled, moving the ports 57, 68 oppo-
site the ports 2%a. Accordingly, pushing the
outer head of the lever 64 towards the casing
26 will establish connections for drill retraction,

while opposite longitudinal movement of said

valve will create connections for forward feed.

The mode of operation of the illustrative em-
bodiment of the invention which has been de-
scrilbed will easily be understood. While the
valve mechanism 25 is shown in one position in
Fig. 1 and in another position in Fig. 2, it will
be understood that it may assume any conve-
nient position, but will preferably be arranged
with its body 26 horizontal and with the handle
64 nearly upright and towards the operator as
he stands in the bst position to control the work
to be done.

The position of Fig. 2 represents the “off” po--

sition, with no feed, either forward or reverse.
The fluid discharged by the pump 21 simply flows
through conduit 23, connection 37, groove 35,
ports 87, 58, chamber 47, chamber 36, connection
42, and pipe 24 back to the tank 22. This is a
great advantage in that the load on the pump
is much reduced, and wear and danger of leakage
minimized. In this position of valve 46 fluid
is entrapped in the passages 19, 2@, etc., and in
the cylinders 1§, {5 and the parts are held against
movement. :

Fig. 1 shows the feed pistons {7 in bottom po-
sition. Let us therefore assume that the oper-
ator will desire to raise the pistons ang the parts
which they support. To do this he will need
to supply fluid beneath the pistons 17 and per-
mit fluid above them to escape. Accordingly,
the operator will press the handle element §4
backward, and that will move the valve 6 back-
and the groove 5! on the valve will connect an-
nular groove 35 with ports 28¢ and so with
groove 38 and connection 48 and passages 20, 26a
and 20e. Fluid will then be delivered to the
lower ends of the cylinders 15 and act therein
to raise the pistons 17. Simultaneously ports §7
and 58 in the valve come opposite the ports 30a,
30c in the sleeve 30 and accordingly fluid may
be displaced from the portions of the cylinder
bores above the pistons 171, 7 and may flow
through connections 18a, 18a, 19 and 4!, annular
groove 38, ports 30a, 3@a in the sleeve 38, ports
§7, 58 in the valve 46, through the chamber §7
within the valve, through the part of space 38 to
the right of the valve, through connection 42,
and through conduit 24 back to the tank 22. The
rate of raising may require no retardation, but
if any is desired, the handie 68 may be turned
clockwise (looking at the mechanism from the
left hand end thereof in Fig. 2), and this rotary
movement will diminish the degree of communi-
cation of port 57 with the lower port 30a, and of
port 58 with the upper port 30a. If desired this

5 communication can be wholly interrupted, even

the supplemental port 59 moving .out of commu-
nication with upper port 30a, or complete inter-
ruption of communication may be . avoided, by
adjustment of ring 72 as will later be described.
The rate of feeding movement may be controlled
by imposing a retarding effect upon it, with the
connections described, but obviocusly a reversal
of connections of the valve mechanism with the
lines 23 and 24 would provide control by throt-
tling flow of fluid to the cylinders. When the

pistons {7 reach the desired upper point of travel
the handle 64 may be moved outwardly to bring .
the valve 46 again to the position of Fig. 2. It

will be noted- that this will connect fluid delivery

line 23 with fluid return line 24 whether or not

the handle 64 be rotated again to its original

substantially upright position.

And now let it be assumed that a controlled
forward (herein downward) feed is desired.
When the lug 11 on the ring 69, which rotates
with the valve as above explained, contacts with

- the stop 76 and the valve 46 is moved either in-

wardly or outwardly, it establishes full open con-
nections between ports 57, 58 and ports 30q, 36a
or ports 28a, 29a. When the valve 46 is rotated
until lug 77 engages stop 88 on the casing 26, no
open passage between the interior of the valve
and either groove 39 or 36 will remain. If how-
ever, ring 12 be adjusted sc that pin 75 is not
quite so far around (clockwise) as lug 80, then
notch §9 may serve to provide s connection of
small flow area between one or the other of the
grooves 38 or 38 (through upper port 28¢ or 36q)
and the interior of valve 46. Because of the
double taper, so-to-speak, of notch 88, a well
regulated flow control will be possible, anything
from virtually a port of a cross section no larger
than a pin hole to & cross sectional area equal
a port perhaps %'’ square, though the maxi-
mum area of port §¥ is of course capable of being
made large or small as desired. When the fluid
flow through the valve mechanism 25 is re-
stricted, a portion of the fluid supplied by the
pump is by-passed from the supply conduit 23
through the relief valve and by-pass line shown
in Fig. 1, back to the supply tank. Of course
as soon as port 58 begins to connect with one
or the other of ports 28q or 38z more rapid in-
crease in area may be made. Let us assume that
ring T2 is adjusted so that rotation of handle g4
clockwise will be stopped by engagement of lug
77 with pin 16 when port 39 is. covered for one-
half its length by sleeve 29 when valve 8¢ is
drawn forward and rotated as far as pin 75 will
permit. The operator may obviously effect o
restricted predetermined rate of forward -feed
merely by drawing handle 84 towards him and
rotating it until pin 75 stops lug 7. If the

setting of ring 72 is made just what is desired, . ..

the operator can change his chuck’s engagement .

with the rod line, or momentarily retract before :

continuing feed, or in general interrupt and re-
new feeding, and go at once back to the same
desired feeding rate. ’ ’

Fig. 11 shows a modification. Obviously the
equivalent of notch §9 may be formed in sleeve
29 (or in both sleeves), as for example a notch
or saw slot as at 59a in Fig. 11. The shape of
port §8 would then be regular in outline.

The mechanism specifically described chviously
bossesses great advantages in practical yse. Full
speed feed in either direction is possible. Any
desired predeterminedly limited feed in either
direction is possible. Pull speed feed in one
direction and predeterminedly limited feed in the
other is possible. Motion to off position is pos-
sible with the simplest possible (rectilinear)
movement from any one position. Automatic
by-passing takes place whenever off position “is
taken. The predetermined minimum speeds may
be easily and quickly adjusted. Any speed be-
tween the predetermined minimum and maxi-
mum can be secured by mere rotation of the valve.
Engagement of the ends of the valve with the
heads of the casing automatically locate the
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valve in optimum flow position. The best feed-
ing speed can be immediately resumed after tem-
porary interruptions of feed. The device is sim-
ple, certain in operation and rugged, and pro-
vides a facility of operation much needed with
hydraulically fed devices.

While there is in this application specifically
illustrated and described one form, together with
'a minor modification, which the invention may
assume in practice, it will be understood that the

. showing provided is for purposes of illustration
" ‘and that the invention may be further modified
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and embodied in various other forms without de-
parting from its spirit or the scope of the ap-

tpended claims.

" What I claim and desire to secure by Letters
Patent is:

1. A hydraulic -control device for controlling
the flow of a liquid between a hydraulic feed
cylinder, a liquid reservoir, and a pump which

has an intake connected with the liquid reser-.

voir and a discharge for liquid under pressure
connectible to the feed cylinder, said control de-
vice comprising a ported valve casing having a
bore, a control valve mounted in said bore for
movement relative to said ported casing and
adapted to be moved oppositely from a neutral
position in a direction within one plane to con-
nect the pump discharge selectively to the op-
posite ends of the feed cylinder and to connect
the ends of the feed cylinder not connected to
the pump discharge to a return flow connection,
said valve being adapted while stationary as re-
gards its first mentioned movements to be moved
in a direction within a plane making an angle
with said first mentioned plane and being op-
erative, purely by the latter movement thereof,
in either of the opposite working positions of the
valve assumed as a result of its first mentioned
movements, to control the amount of liquid flow-
ing between said valve casing and the feed cyl-
inder, said'valve also being adapted to provide
a direct connection between the pump discharge
and the liquid supply when said valve is moved
to its neutral position, said valve having fluid

conducting means formed therein cooperating to .

provide said direct connection when said valve
is in its neutral position, and which same fluid
conducting means establishes a flow connection
for an end of the feed cylinder when said valve
is appropriately moved from its neutral position
in the manner first above mentioned, and a con-

" trol means for said vali(e operable at will by an

operator and by means of\ which the valve is mov-
able either to control the amount, or the direc-
tion, of liquid flow relative to the feed cylinder.

2. A hydraulic control device as claimed in
claim 1, characterized in that said valve is adapt-
ed to control the connection of said pump dis-
charge to the feed cylinder and to said liquid
supply by longitudinal movement thereof and
to control the amount of liquid flowing through
the connections to the feed cylinder by a rotary
movement thereof.

3. A hydraulic control device for controlling
the flow of a liquid between a hydraulic feed cyl-
inder, a liquid reservoir, and a pump which has
an intake connected with the liquid reservoir and
a discharge for liquid under pressure connecti-
ble to the feed cylinder, said control device com-
prising a ported valve casing having a bore, a
control valve mounted in said bore for movement
relative to said ported casing and adapted to be
moved oppositely from a neutral position in a
direction within one plane to connect the pump

—
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“discharge selectively to the opposite ends of the

feed cylinder and to connect the ends of the feed
cylinder not connected to the pump discharge
to a return flow connection, said valve being
adapted while stationary as regards its first men-
tioned movements to be moved in a direction
within a plane making an angle with said first
mentioned plane and being operative, purely by
the latter movement thereof, in either of the
opposite working positions of the valve assumed
as a result of its first mentioned movement, to
control the amount of liquid flowing between said
valve casing and the feed cylinder, said valve
casing bore having a lateral fluid supply con-
nection, an end connection with the point of dis-
charge, and a pair of connections with the op-
posite ends of the feed cylinder, each of said
last mentioned connections communicating with
said valve casing bore through ports extending
less than completely around said bore, said valve
being hollow, having annular peripheral grooves
at the opposite sides of its longitudinal center
selectively operative to connect the opposite ends
of said feed cylinder to the supply connection
and being traversed by a port of relatively small
arcuate extent adjacent its longitudinal center
selectively operative to provide a discharge from
the opposite ends of the feed cylinder, said port
in said valve being adapted to be moved by a
longitudinal movement of said valve into com-
munication with said lateral fluid supply connec-
tion or into communication with either of said
connections to the feed cylinder, and a control
means for said valve operable at will by an op-
erator and by means of which the valve is mov-
able either to control the amount, or the direc-
tion, of liquid flow relative to the feed cylinder.

4. A hydraulic control device for controlling
the flow of a liquid between a hydraulic feed
cylinder, a liquid reservoir, and a pump which
has an intake connected with the liquid reser-
voir and a discharge for liquid under pressure
connectible to the feed cylinder, said control de-
vice comprising a ported valve casing having a
bore, a control valve mounted in said bore for
movement relative to said ported casing and
adapted to be moved opposite’y from a neutral
position in a direction within one plane to con-
nect the pump discharge selectively to the op-
posite ends of the feed cylinder and to connect
the ends of the feed cylinder not connected to

“the pump discharge to a return flow connection,

said valve being adapted while stationary as re-
gards its first mentioned movements to be moved

"in a direction within a plane making an angle

with said first mentioned plane and being oper-
ative, purely by the latter movement thereof, in
either of the opposite working positions of the
valve assumed as a result of its first mentioned
movement, to control the amount of liquid flow-
ing between said valve casing and the feed cylin-
der, said valve casing bore having a lateral fiuid
supply connection, an end connection with the
point of discharge, and a pair of connections with
the opposite ends of the feed cylinder, said valve
being hollow, having annular peripheral grooves
at the opposite sides of its longitudinal center
and being traversed by a port of relatively small
arcuate extent adjacent its longitudinal center,
said port in said valve being adapted to be moved
by a longitudinal movement of said valve into
communication with either of said connections to
the feed cylinder, said valve being adapted to
be rotated to interrupt communication of said
port with the connections with said feed cylinder,
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and said valve having a supplementary relatively

. restricted port communicating with said valve

10
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‘port whereby selectively a passage of small or-

larger flow area may be provided, by rotary move=
ment of said valve, between an end of the feed
cylinder and the hollow interior of said valve,
and a control means for said valve operable at
will by an operator and by means of which the
valve is movable either to control the amount,
or the direction, of liquid flow relative to the feed
cylinder. C

5. A hydraulic control device for controlling
the flow of a liquid between & hydraulic feed
cylinder, a liquid reservoir, and a pump which
has an intake connected with the liquid reser-
voir and a discharge for liquid under pressure
connectible to the feed cylinder, said control de-
vice comprising a ported valve casing having a
bore, a control valve mounted in said bore for
longitudinal and rotary movements relative to
said ported casing and adapted to be moved op-
positely from a neutral position in a longitudinal
direction to connect the pump- discharge selec-
tively to the opposite ends of the feed cylinder
and to connect the ends of the feed cylinder not

connected to the pump discharge to a return flow

S

connection, said valve being adapted while sta-.
tionary as regards its longitudinal movements to-

be rotated and being operative, purely by the

rotary movement thereof, in either of the op-
posite working positions of the valve assumed
as a result of its longitudinal movements, to con-
trol the amount of liquid flowing between said
valve casing and the feed cylinder, a control

means for said valve operable at will by an oper-

ator and by means of which the valve is movable
at any time either to control the amount, or the
direction, of liquid flow relative to the feed cylin-

10

der, and means for limiting the rotation of said -

. valve, said limiting means including two cooper-

able stops, one for positioning said valve for full

flow establishment and the other adjustable to:

stop said valve in positions corresponding to dif-
ferent desired feed rates less than maximum.

6. A hydraulic control device as claimed in
claim 5, characterized in that the second one of
sald stops of claim 5 is provided on a rotatable
abutment-carrying stop ring carried by said valve
casing, and means is provided for securing said

‘ring in various relative positions on said casing

for varying the limit of valve rotation.
i NORMAN S. MADSEN.
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