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The invention relates to honing machines gen-
erally, and more particularly to honing machines
of the horizontal type. :

Honing machines of the above general charae-
ter are employed extensively in honing work
pieces which, because of their relatively great
length, are most conveniently supported in a

- horizontal position during the honing operation.
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In this operation, a rapidly rotating expansible
abrasive tool or hone is reciprocated over the sur-
face to be dressed, the stroke of the tool being
of sufficient amplitude to traverse the same from
one end of the work piece to the other. In hori-
zontal machines as heretofore constructed, it has
been found impractical to employ the newly de-
veloped and highly efficient pressure fluid-ex-
panded hones such as those now used with the
short stroke, vertical honing machines. This is
due primarily to the difficulty of supplying pres-
sure fluid to the tool-expanding mechanism
throughout the long range of travel of the tool.

The productive capacity of horizontal honing ma- -

chines has therefore been limited due to the ne-

cessity of employing spring-expanded hones.
One object of the present invention is to over-

come the above difficulties and to provide a prac-

-tical and efficient . horizontal -honing machine

adapted to utilize pressure fluid or other power-
actuated hones capable of being expanded to ex-
ert a uniform pressure on the work throughout
the entire honing operation.

In attaining the above object, advantage has
been taken of the fact that full expansion of
the honing tool may be effected by shifting the
tool-expanding element through a comparatively
short stroke and that movements of sufficient
amplitude can be imparted to the element by a
relatively small, compact hydraulically-actuated
mechanism which requires a minimum amount
of fluid for its proper operation. By reason of
the foregoing and the further fact that g source
of power is already available in the reciprocatory
tool head, I have found it possible to incorporate
in the head a complete pressure fluid supply sys-
tem including a fluid storage reservoir, a pres-
sure fluid pump, and the necessary control valves
for supplying pressure fluid to expand the hon-
ing tool. Thus, I effectually overcome the limit-
ing factors which have heretofore prevented the
use of hydraulically-expanded hones in horizon-

- tal honing machines and provide a simple and

practical means which enables such hones to be
utilized successfully in any machine regardless
of the length of working stroke of the machine.

.Another object is to provide & novel arrange-
ment of pressure fluid-actuated hone-expanding
means and pressure fluid supply means arranged

so that the supply of pressure fluid is automati- .

cally discontinued when the rotation of the tool is
interrupted. . .

~ Btlll another object is to provide a novel fluid
pressure supply system for -honing - machines
whereby pressure fluid for actuating the honing
tool may be derived from a rotary pump diréctly
coupled with the

elther direction with the tool spindle.

A further object is to provide improved means

for supplying operating current to the spindle
driving motor carried on a head which is recipro-
cated through a relatively long stroke.,

Other objects and advantages of the invention
will become &pparent from the following detailed
description of the breferred embodiment illus-
trated in the accompanying drawings, in which:

Pigure 1 is a side elevational view of a hori-
zontal honing machine embodying the features
of the invention.

Fig. 2 is a vertical sectional view of the spindle
head showing details of the spindle driving and
tool-expanding mechanisms.

Fig. 3 is a-diagrammatic view showing the me-
chanical and hydraulic means for driving the
spindle and for expanding the tool.

Fig. 4 i1s a fragmentary view partly in section
showing details of the current supply means.

While the invention is susceptible of various
modifications and alternative constructions, I

spindle drive and rotatable In
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have shewn in the drawings and will herein de- -

scribe in. detail a preferred embodiment, but it
is to be understood thgt I do not thereby intend
to Hmit the invention to the specific form dis-
closed but intend to cover all modifications and
alternative constructions falling within the spirit
and scope of the invention as expressed in the
appended claims. . :

The machine selected to illustrate the invention
comprises generally an elongated frame or base
which, as shown in Fig, 1, consists of & main sec-
tion § and an outboard section 6 bolted or other-
wise rigidly secured together in end-to-end re-
lation. Guide bars 1 (Fig. 4) mounted on the
side walls of the base section 5 in parallel spaced
relation constitute a guideway for a reciprocatory
tool head 8. As herein shown, the head is sup-
ported on the guide bars-by means of vertically
disposed spool-shaped roller bearings 8 journaled
on the head. :

"The outhoard base section 6 is "equipped with

30

35

4%

suitable fixtures for holding a work Diece in a

horizontal position to be operated on by a hon-
ing tool 10 carried at one end of a hone-driving
shaft 11 which is secured at its other end to the
projecting end of a rotatable tubular spindle {2
Journaled in the head 8. The base section 6 is
also equipped with a cradle 13 for supporting the
hbning tool {8 when withdrawn from the work,
The honing tool 18 may be of any suitable and
well known type. It comprises generally a series
of elongated abrasive stones arranged around a
cylindrical carrier for radial movement into and
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out of engagement with the surface of the work
piece. In the case of tools designed for honing
internal cylindrical surfaces, the abrasive stones
are normally held within the carrier by means
of annular springs and are moved radially out-
wardly or expanded to operate upon the work.
This outward movement or expansion of the-abra-
sive elements of the tool is effected by means of
a movable tool-actuating element herein shown
as a longitudinally shiftable rod 14 acting through
suitable cams incorporated in the tool. As here-

.in shown, the actuating rod 14 extends through

the drive shaft [ to the head 8 which is equipped
with novel hydraulically-actuated means for
shifting the rod to expand and contract the tool,
as will be described in detail hereinafier. .
Suitable means is provided for reciprocating
the head 8 on the guideway to repeatedly traverse

‘the honing tool from one end of the work piece
‘to the other.

Due to the relatively long stroke
required for this purpose, the reciprocating means

preferably comprises a pair of flexible cables 21

and 22 each connected at one end to the head 8
and anchored at the other end to a grooved cable
drum 23 rotatably supported at one end of the
base section 5. The cable 2{ leads directly from

the head to the cable drum while the cable 22 is

carried over a sheave 24 yieldably supported at

 the opposite end of the base section §. Thus,

when the cable drum 23 is rotated, first in.one di-
rection and then in the other direction, the cables
are alternately wound up and paid out to move
the head back and forth on the guideway.
Rotation of the cable drum 23 is preferably
effected by means of a hydraulic motor enclosed
in a housing 25 supported on the sub-base 252
secured to one side of the base section § adjacent
the end carrying the cable drum.  The motor is
drivingly connected with the drum through a
worm drive mechanism indicated generally by the
reference character 26. Pressure fluid is suppliéd

" to the motor by a suitable pump enclosed in the
- housing 25 and driven by an electric motor 21
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mounted on the sub-base 25, Suitable valves
are interposed between the pump and the hydrau-

lic motor for starting and stopping the cable drum -

and for controlling its direction of rotation as is
well known in the art.

The head 8 in its preferred form comprises gen-
erally a rectangular hollow base casting 31 hav-
ing an integrally formed cross member 32 which
constitutes a rear bearing for the spindie 12, The
spindle has a front bearing 33 at the forward end
of the casting 31, the bearings being spaced apart
so as to hold the spindle rigid and prevent vibra-
tion or chatter when the machine is operated.

Any suitable source of power such as a hydrau-

lic or electric motor may be utilized for driving

the spindle 2. Moreover, the driving motor may
be mounted on the head for reciprocation there-
with or it may be mounted on the base of the
machine and drivingly connected with the spin-

dle by a splined drive shaft in well known man-.

ner. In the exemplary machine, the spindle is

arranged to be driven by an. electric motor 34

mounted on the forward end of the casting 3.
The motor 34 may be of any siitable type and it
is preferably reversible so that the tool spindle may
be rotated in either direction. The motor is driv:
ingly connected with the spindle 42 through a
speed-reducing gear train 35 enclosed in a gear
housing 36 which rises from the base castmg 31
at the rear of the motor.

The gear train 35, which may be’ of any suit-
able character, is herein shown as comprising a

2,171,271

. terminal shaft 37-journaled on the cross member

32 and directly connected with the motor shaft
by a coupling member 37¢ = Keyed to the shaft
31 is a pinion 38 meshing with a gear 39 fast on &
cross shaft 40 journaled in suitable bearings
formed in cross member 32 and a rear cross mem-
ber 41 cast integrally with the casing 36. A pin-
ion 42 fast on the shaft 40 drives a gear 43 keyed
to a second cross shaft 44 which carries a pinion
45 meshing with a gear 46 rotatably mounted on
the spindle 12. A clutch member 47 splined to
the spindle 12 for movement longitudinally there-
of is provided with suitable clutch elements in the
form of projecting lugs 48 arranged to engage

in complementary notches 49 in the hub of the-

gear 46 to complete a driving connection between
the gear and the spindle. Thus, when the clutch
is engaged, the spindle is rotated by the motor 35
and, through the medium of the drive shaft tt, it
rotates the honing tool {0. Movement of the
clutch member 47 to engaged or disengaged posi-
tion may be effected in any suitable and well
known manner. .

Mounted at the rear of the head 8 in axial

alinement with the spindle 12 is a cylinder 5i
which censtitutes the working cylinder for a pis-
ton 52. A rod 54, rigid with the piston 52, pro-
jects forwardly through the hollow spmdle and
engages the inner end of the tool-actuating rod
14. A coiled compression spring 55 bearing at
one end against the spindle and at the other end
against the piston 52 tends to force the piston
and the rod 54 to the left or withdrawn position
shown in Fig. 2. When the parts are in this po-

_sition, the contracting springs of the honing tool
- 10 are effective to contract the tool and shift the

actuating rod (4 rearwardly to maintain it in
engagement with the piston rod 54.

Movement of the piston 52 to the right, as
viewed in. Fig. 2, is effective to shift the tool-
actuating rod 14 forwardly to expand the tool into
engagement with the work. Such movement is
imparted to the piston by the introduction of
pressure fluid through a port 56 in the outer end
of the cylinder 51. In short stroke honing ma-
chines, pressure fluid is conducted to the tool-

.expanding cylinder through flexible or telescoping

conduits. Such an arrangement is impractical,
however, in a machine of the type under discus-

- sion because of the distance through which the

head is required to move in traversing the tool
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over the work. 'The invention, accordingly, con- .

templates the provision of a complete pressure

fiuid supply system in the reciprocatory . head,

thereby rendering flexible or telescoping connec-
tions unnecessary. -

As shown in Figs. 2 and 3, the pressure fluid
supply system comprises a rotary pump 61 ar-

ranged to draw fluid from a reservoir or sump .
62 formed by the hollow casting 3! of the head
‘and to deliver the fluid under pressure through

suitable hydraulic circuits to the cylinder Sf.
The fluid employed is preferably oil suitable for
lubricating the bearings of the spindle 12 and
gear train 35, thus enabling a single pump to
supply both the tool-expanding mechanism and
‘the lubricating system.

The pump 64 is preferably arranged to be
driven by the same power source as the tool spin-
dle 12. As herein shown, the pump is supported
on the cross member 32 at the rear of the motor
and is coupled directly with the terminal shaft
37 of the driving gear train. With this arrange-
ment, an adequate supply of pressure fluid is
insured whenever the spindle is rotated. More-
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- Over, interruptitn of the supply of pressure fluid

]

. direction of rotation for a
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. to a pipe 86 comprising
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is effected automatically when the spindle driving
motor is stopped, thus insuring contraction of
the tool when the
interrupted in this way.

In the honing operation, it is sometimes de-
sirable to rotate the tool spindle in one direction
for g predetermined time -and then reverse the
like period. Since the
pump 81 is mechanically coupled with the spindle
drive mechanism, its ‘rotation will likewise be
subject to reversal.

tion properly under these conditions,- the inven-

tion provides a novel hydraulic circuit arranged.

to deliver the pressure fluid to the tool-actuating
cylinder 5§ regardless of the direction in which
the pump is rotated.

As shown in Fig. 3, the hydraulic cfrcuit com-
prises an intake line 7§ having branches 72 and
13 connected respectively to the two ports of the
-bump. A check valve 74 interposed in the branch
12 permits oil to be drawn through that branch
when the pump Is rotated in one direction, while
-& reversely positioned check valve 18 interposed

in the branch 1§ brevents the pressure oil from -

being discharged back through the line 1{ to the
sump. When the pump is rotated in the other
.direction, the ol is drawn through the branch
13 while the check valve 14 prevents return of
the fluid to the sump through the intake line 71.
The pressure line which in the present instance
comprises a pipe 76, is arranged similarly to the
intake line so as to receive a supply of ofl under
Dressure delivered from either port of the pump.
To this end, the pressure line divides into two
branches 17 and 78 which join the intake
branches 72 and 73 connecting with the two
bump ports. Check valves 79 and 8§ interposed
In'the respective branches 11 and 18 admit pres-
sure oil from either port of the pump while pre-
' venting oil flow in the reverse direction.
Interposed between the pressure line 76 and
the tool-actuating cylinder §1 is a reversing valve
81 having s plunger 32 movable between two posi-
tions by a solenoid 83, With the valve plunger
in the position shown in Fig. 3, pressure oil is
directed through s Hne 84 and check valve 86
& part of the lubricating
System which distributes the oil to the bearings
and gears of the spindle driving gear train. When
the valve plunger 82 is shifted to the right end
of the valve casing by energization of the solenoid
83, pressure oil from the line 16 is directed by
way of a pipe 87 to the inlet port 86 of the cylin-
der 8! and acts to shift the piston 52 into tool-
expanding position. The pressure exerted on the
piston is controlied by an adjustable relief valve
88 which may be set to open at a predetermined
bressure and by-pass the pressure fluid to the
pipe 86 of the lubricating system. The check
valve 85 prevents the ofl thus by-passed from re-
turning to the sump through the valve 81, A
pressure gauge 89 connected with the-pipe 87 pro-
vides visual indication of the pressure exerted on
the piston 52 to enable the attendant to regulate
the tool pressire ag required. )
In the particular embodiment of the invention
illustrated in Fig. 3, the solenoid 83 is connected
" in multiple with the spindle driving motor 34 so
that the tool will expand when the motor is
started and contract when the motor is stopped.
It will be understood, of course, that the solenoid
- may be arranged in a separate circuit if desired,
5o that the tool can be expanded or contracted
independently of the motor,

rotation of the tool spindie is  invention provides & novel current

To enable the pump to func- - within an elongated casing 93.

'3

 While cwrrent may be supplied to the spindle

driving motor 34
solenoid 83 in any suitable manner, the present
supply ap-
paratus for this purpose which avoids the use of
flexible cables as heretofore employed. ' This ap-
paratus; as shown In Fig. 4, comprises a serles of
clongated conductor bars §i supported in parallel
spaced relation by supporting members 92 of suit-
able insulating material. The conductor bars and
supporting members are assembled as a  unit
The casing is
supported at one side of the base section § with
the conductor bars extending parallel to the re-
ciprocatory path of the head 8. .
A connection between the canductor bars 91
and the equipment carried on the head 8 is pro-
vided by means of brushes 94 carried on a sup-
porting member 95 for sliding engagement with
the conductor bars. The supporting member 95

is mounted on one leg 96 of a rigid, generally’

U-shaped ‘bracket 97. The other leg 98 of the
bracket is secured to the head 8 as shown in Fig. 4,
The bracket 97 is preferably of hollow- construc-
tion and through ‘it runs a suitable .conductor

cable 99 (Figs. 2 and 3) connecting with the -

motor 34 and the solenoid 83. Current is sup-
plied to the conductor bars 91 through a suitable

switch 100 (Fig. 3) located for convenient access

by the attendant. :
Referring again to Fig. 4, the bottom wall of
the casing 92 is formed with an elongated slot
{01 for the reception of 8 brush-supporting mem-
ber 95. This slot extends parallel to the bars
81 so that the member may move freely with
the head in its reciprocation and maintain the
brushes 94 in contact with the conductor bars.
The current supply circuits for the spindle driv-
ing motor 34 and solenoid 83 are thus completed
through the brushes 94 and conductor bars 91
while the head is reciprocated on the guideway.
The casing 83, however, protects the brushes from
grinding - chips and prevents the workmen from
coming into contact with the line conductors.
In operating the machine, reciprocation of the
head 8 is started in the usual way. When the

and to the valve-operating -
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honing tool enters the work, the spindle driv- -

ing motor 34 is started by
100 to rotate the tool. The tool which is in its
contracted condition as it enters the work, be-
gins to expand as soon as the pump 61 delivers
2 supply of pressure fluid since the valve solenoid
33 operates the valve 81 to tool-expanding posi-
tion when the spindle driving motor is started.
The pump 61 also supplies oil to the lubricat-
ing system through the pressure line 16, valve 88,
and pipe 86~

closure of the switch”

50
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Operation of the valve 81 directs pressure ‘fluid

from the pressure line 16 through the line 871
and into the outer end of the cylinder 51 to shift
the piston 52 inwardly. The piston - acting
through the piston rod 54 shifts the tool-actuat-
ing rod 14 to expand the honing tool into oper-
ative engagement with the work..

When the honing operation is completed, switch
100 is opened to stop the spindle driving motor
and to deenergize the solenoid 83, Deenergiza-
tion of the solenoid
82 to be retracted by its retracting spring 193.
The line 81 connecting with the cylinder 5i is
thereby connected with drain pipe 103 so that

- the-spent pressure fluid may be discharged from

the cylinder and re:urned to the sump 62. Dis-
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permits the valve plunger B

70

charge of fluid from the cylinder is effected by -

the spring 55 which urges the piston 52 toward yg
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the outer end of the cylinder and relieves the
pressure on the tool-actuating rod 14. The tool
is accordingly contracted and may be ‘withdrawn
from the work in the usual manner. . -

"If the current supply for the motor 34 is in-
terrupted either accidentally or otherwise at any
time during the honing operation, the pump 61

" will' cease to deliver pressure fluid to the cylinder

)
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5.
“turned to normal position, thus-permitting im-

Moreover, the solenoid valve 81 will be re-

mediate collapse of the tool.

The operation of the-tool-expanding mecha-
nism'is entirely independent of the direction in
which the pump 61 is driven as the check valves
14, 15, 19 and 80 interposed in the hydraulic
circuit invariably direct the pressure fluid into
the pressure line 16. Further, the tool pressure
may be varied as required for different classes
of work by dimply adjusting the-pressure relief
valve 88. *

It will be apparent from the foregoing that the-
invention provides a horizontal honing machine

of novel and improved construction adapted to
utilize pressure fluid or -other power-actuated
honing tools. All of the mechanism for expand-
ing the honing tool, including the pressure fluid
supply means, is incorporated in the recipro-
catory head, thus avoiding the use of flexible
or telescoping hydraulic circuit connections. The

pressure fluid supply means and tool spindle are’

arranged to be driven by a common source of
power, thus simplifying the machine and provid-
ing for the automatic termination of the supply
of pressure fluid when the rotation of the tool
spindle is interrupted.

The invention also provides novel hydraulic
circuits whereby the pressure fluid pump is ren-
dered effective regardless of the direction of
which it is rotated, thus enabling the pump to.be
coupled directly- with a tool spindle which may
be rotated in either direction.

I claim as my invention: e

1. A honing machine comprising, in combina~
tion, an elongated horizontally disposed frame,
means for supporting a work piece adjacent one
end of the frame, a horizontal guideway on the
other end of the frame, a head mounted on said
guideway for movement toward and from the
work piece, a tubular spindle journaled on said
head and carrylng an expansible and contract-
ible honing tool, a.tool-actuating rod extending
through said spindle, spring means acting on said
rod normally effective to hold the rod in a re-
tracted position to permit contraction of the tool,
means for reciprocating said head to traverse the
tool over the work piece, means for expanding
the tool into operative engagement with the work
piece including a hydraulic cylinder mounted on
said head, a piston in said cylinder operable to
shift the tool-actuating rod agaihst the action
of said spring to expand the tool, a pump for
supplying pressure fluid to said cylinder to op-
erate the piston, and common power driven means
on said head for rotating said spindle and for
driving said pump.

2. A honing machine comprising, in combina-
tion, an elongated horizontally disposed frame,
means for supporting a work piece adjacent one
end of the frame, a horizontal guideway on the
other end of the frame, a head mounted on

- said guideway for movement toward and from

76

the work piece, a tubular spindle journaled on
said head and carrying an expansible and con-
tractible honing tool, a tool-actuating rod ex-
tending through said spindle, spring means act-

2,171,271

ing on sald rod normally effective to hold the
rod in a position to permit contraction of the
tool, means for reciprocating said head to tra-
verse the tool over the work piece, and hydraulic
means for shifting said actuating rod to expand
the tool into engagement with the work piece,

said hydraulic means including a cylinder mount-

ed on the head, a piston operating in said cylin-
der and operatively connected with said rod, a
fluid pressure pump mounted on said head, means
for driving the pump, a hydraulic circuit for
carrying pressure fluid from said pump to said
cylinder, and valve means in said hydraulic cir-
cuit controlling the flow of pressure fluid in said
hydraulic circuit. - ’

3. A honing machine comprising, in combina-

‘tion, an elongated horizontally disposed frame,

means for supporting a work piece adjacent one
end of the frame, a horizontal guideway on the
other end of the frame, a head mounted on
said guideway for movement toward and from the
work piece, & tubular spindle journaled on said
head and carrying an expansible and contractible
honing tool, & tool-actuating rod extending
through said spindle, spring means acting on
said rod normally effective to hold the rod in a
position to permit contraction of the tool, means
for reciprocating said head to traverse the tool
over the work piece, means for expanding the
tool into operative engagement with the work
piece including hydraulic means carried on said
head for shifting said actuating rod from its
normal position into tool-expanding position, said
hydraulic means including a cylinder and piston
for shifting said actuating rod to expand the tool,
a pump for supplying pressure fluid to said cyl-
inder, a valve controlling the supply of pressure

-fluid to the cylinder, an electric motor for driv-

ing said pump and for rotating the tool spindle,
and a valve-operating solenoid connected in mul-
tiple with said motor operative to direct pressure
fluid into said cylinder to expand the tool when
said motor is running and to shut off the supply
of pressure fluid from the cylinder when the motor
is stopped. )

4. In a horizontal honing machine, in com-
bination, a reciprocatory head, a spindle jour-
naled on said head and carrying an expansible
and contractible "honing tool, means for Sup-
porting .work to be operated on by the tool,
means for reciprocating said head to traverse
the tool over the work, hydraulically-operated
means for expanding the tool into engagement
with the work including a source of pressure
fluid carried on said head, a valve for controlling
the supply of pressure fluid to said hydraulically-
operated means, a motor for driving the tool
spindle, and means operative: when said motor
is running for operating said valve to expand
the tool, said last means being effective when the
motor is stopped to release the valve and thereby
initiate the contraction of the tool.

5. In a horizontal honing machine compris-
ing, in combination, a reciprocatory head, a

-spindle journaled on said head and carrying

an expansible and contractible honing tool,

"means for supporting work to be operated on

by the tool, means for reciprocating said head

~ to traverse the tool over the work, means carried

entirely on said head for expanding the tool
into operative engagement with the work, said
expanding means including a hydraulic cylinder
and piston, a pressure fluid pump for supplying

- fluid under pressure to said cylinder, a reservoir

for the fluid, and valve means controlling the
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- head . for supplying
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flow of pressure fluid from sald pump to said
cylinder and from said cylinder to said reservoir,

6. In & horizontal honing machine, in com-
bination, a reciprocatory head, a spindle Jjour-
naled on said head and carrying an expansible
and contractible honing tool, means for. syp-

-borting work. to be opersted on by the tool,

means for reciprocating said head to traverse
the tool over the work, hydraulically-operated
means for expanding the tool into operative
engagement with the work including & source
of pressure fluid carried on said head, a solenoid
valve for controlling the supply of pressure fluid
to sald hydraulically-operated means, a motor
for driving the tool spindle, and & common cir-
cult for supplying operating. current to said
motor and said solenoid valve. )

7. In a horizontal honing machine, in com-
bination, a reciprocatory head, a spindle jour-
naled on said head and carrying an expansible
and contractible honing tool, means for support-

‘ing work to be operated on by the tool, means

for reciprocating said head to traverse the tool

‘over the work, a motor for rotating the spindle

and. tool, and hydraulically-operated means for
expanding the tool into operative engagement
with the work including a pressure fluid pump
mounted on said head and arranged to be driven
by said spindle-rotating motor.

8. A horizontal honing machine comprising, -

In combination, a reciprocatory head, a. spindle
journaled on said head and carrying an ex-
pansible and contractible honing tool, means for
supporting work to be operated on by the tool,
means for reciprocating sald head to traverse
the tool over the work, means for rotating the
spindle and- the tool,. hydraulically-operated
means for expanding the tool into operative
engagement with the work, a fluid reservoir in
said head, a pump carried on said head for with-
drawing fluid from said reservoir and delivering
it under pressure to said tool-expanding means
to operate the same, and medns for driving said
pump. ‘

9. In a honing machine, in combination, a
reciprocatory head, a spindle journaled on said
head and carrying an expansible and contract-
ible honing tool, means for supporting work to
be operated on by the tool, means for recipro-

cating said head to traverse the tcol over the -

work, hydraulically-operated means on said head
for expanding the tool into operative engage-
ment with the work, a ‘pump mounted on said
pressure fluid to said hy-
draulically-operated means, and a. common
source of power on said head for driving said
pump and said spindie, oo

10. In a horizontal honing machine, in com-

‘bination, a reciprocatory head, a spindle jour-

naled on sald head and carrying an expansible
and contractible honing tool, means for sup-
porting work to be operated on-by. the tool,
means for reciprocating said head to traverse
the tool over the work, a motor operitive to
rotate said spindle in either direction, hydrau-

lically-operated means for expanding the. tool A
into operative engagement with the work, a

hydraulic circult for said tool-expanding means,
& rotary pump directly connected with said
spindle rotating motor for supplying pressure

5

fluid to the tool-expanding means through said
hydraulic circuit, and valves interposed*in said
hydraulic circuit to render said tool-expanding -
means effective independent of the direction in
which said pump is driven by said motor.

11, In a horizontal honing machine, in com-

bination, a reciprocaatory head, a spindle jour- -

naled on said head and carrying an expansible
and contractible honing tool, means for sup-
porting work to be operated on by .the tool,
means for reciprocating said head to traverse the
tool over the work, power-driven means for ro-
tating said spindle in either direction, hydrau-
lically-operated means for expanding the tool
into operative engagement with the work, a
rotary fluld pressure pump mechanically coupled
with said spindie-driving means, and a hy-
draulic circuit for delivering the pressure fluid
from the pump to said tool-expanding means
when the pump is driven in either direction.

~.12. In & honing machine comprising, in com-
ination, & reciprocatory head, a spindle jour-
naled on said head and carrying an expansible
and contractible honing tcol, means for sup-
porting work to be
means for reciprocating said head to traverse
the tool over the work, a motor mounted on said
head, a train of gears enclosed within the head
for drivingly connecting said motor with the

15

operated on by the tool, g5

tool spindle, pressure fluid operated means for 30

expanding the tool, 'a .pump adapted to deliver
oil under pressure, and a hydraulic circuit for
directing a portion of the oil te said tool-ex-
panding means to expand the tool and for
directing another portion of the oil to said gears
to lubricate the same.

. 12, In & honing machine comprising, in com-
bihation, a reciprocatery head, a spindle jour-~
naled on said head and carrying an expansible
and contraciible honing tool, means for support-
ing work to be operated on by the tool, means
for reciprocating said head to traverse the tool
over the work, means including a train of gears
enclosed in said head for driving the tool spindle,

pressure fluid operated means for expanding the 43

~tool, and & pump on said head for supplying oil
under pressure to operate said tool-expanding
means and to lubricate said gear train. »
- 14. In a honing machine, in combination, an
elongated horizontally dispesed frame, means for
supporting a work piece adjacent one end of the
frame, & horizontal guideway on the other -end
of the frame, :
for movement toward and from
a tubular spindle journaled
carrying an expansible and
tool, & tool actuating rod extending through
said spindle, spring means acting on said rod
normally effective to hold the rod in & retracted
position’ to maintain the tool in contracted con-
dition, means for reciprocating the head to
traverse the tool repeatedly from one end of
“the work piecé to the other, and power actuated
means.on the head for rotating said spindie and
for shifting sajd tool actuating rod endwise
against the action of said spring to expand the
tool into operative engagement with the work

plece. .
ALBERT M. JOHNSON.

the work piece,
on said head and
contractible honing
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& head mounted on said guideway -
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