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UNITED STATES

-
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PATENT (OFFICE.

WILLIAM J. HAGMAN, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR TO

NILES-BEMENT-POND COMPANY, OF JERSEY CITY,

NEW JERSEY.

METAL-PLANER.

SPECIFICATION forming part of Letters Patent No. 792,024, dated June 13, 1905.
Application filed December 14, 1904. WNerial No, 236,368.

To all whom it may concerm:

Be it known that I, Wirriam J. HagmAN, a
citizen of the United States, residing at Phila-
delphia, Philadelphia county, Pennsylvania,
have invented certain new and useful Im-
provements in IVIet‘l,l Planers, of which the
following 1s a specification. .

This invention pertaining to improvements
in metal-planers will be readily understood
trom the following description, taken in con-
nection with the accompanying drawings, 1n
which—

Higure 1 1sa diagrammatic view of mechan-
ism exemplitying the peculiarities of my in-
vention: Fig. 2, a side elevation of portions
of a planer embodying an exemplification of
my invention; Fig. 3, a face view of the re-
versing-valve; Fig. 4, a vertical section of the
same, the tappet and valves being shown in
an intermediate position ascorresponding with
a condition during the reversal of the planer
Fig. 5, a vertical sectlon of the speed-valve:
Flo 6, a horizontal section of the same: and
Figs. 7 and 3, diametrical sections, in planes
at richt angles to each other, of the plug of
the speed mlve | |

In met%l-plmlno machines, especially the
larger sizes, when employmo* the very high
backing Speeds obtalning in the more recent
practice, 1t becomes highly desirable to effect
the reversal ot the table while 1t 1s moving at
comparatively low speed and to later acceler-
ate the table motion for the long run, the
speed to be lessened again before the next re-
versal. Thereversal of motion is almost uni-
versally accomplished by means of a tumbler
thrown by the table-dogs. The movement of

dent to the reversal of the table, and the re-
verse movement of the table 1s consequently
a condition subsequent to the complete move-
ment of the reversing-tumbler. The tumbler
is therefore not well adapted to serve in im-
parting motion to controlling devices to go
into actlon subsequent to reverse.

In carrying out my invention I prefer to
employ pneumatically-thrown clutches in ef-

this tumbler is necessarlly a condition prece-.

| operate the valve of the reversing-clutches

through the medium of the tumbler. The au- 350
tomatic speed-varying clutches should be ac-
tuated through some part acting subsequent

to reversal of the planer, and as the duration

of table movement is a variable quantity and

as the valve for controlling the speed-varying 55
clutches should have a movement of substan-
tially constant extent 1 prefer to impart mo-
tion to the speed-controlling valve through
the medium of a converting device, such as
ordinarily employed as the *"feed-box” in 6o
planers, and in practice I impose this valve-
moving office on the usual feed-box of the
planer. Itshould be understood that the feed-
box of a planer starts into motion with the
driving mechanism after reversal and con- 05.
tinues in motion long enough to effect the feed
and then becomes released from the driving
mechanism and arrested, so that the motion of
the driving mechanism may continue, a re-
verse motion being given to the feed-box just 70
after the nextreversal of the driving mechan-
1Ism, whereby intermittent feeding motion of
definite extent is derived from the planer-
driving mechanism,effecting movements to va-
riable extent.

In the drawings, referring particularly to
Fig. 2 for the present, 1indicates the planer-
bed; 2, the housings; 3, the table; 4, the dogs:
5, the tumbler; 6, one of the main shafts in
the driving mechanism, which shaft I will So
herein term the “*planer-shaft;” 7. the feed-
box, and 8 a connection for transmitting mo-
tion from the feed-box to the feed devices on
the rail. All of these parts may be precisely
as usual and subject to all of the usual appro- 83

priate modifications in those parts. The dogs
are to throw the tumbler and bring about

the usual reversals of motion of the planer-
shaft. The backing motion of the table is to
be faster than its cutting motion. The feed- 9o
box is to make a partial turn of definite de-
gree Jjust after each reversal of the planer
motlon, its directions of motion alternating,
all as usual in metal-planers.

Turning now to Fig. 1 and having in mind 95

75

fecting changes 1n direction and speed and I i the orchmry features of planer construction
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just referred to, 9 indicates a gear loose on
planer-shatt 6, designed when clutched to the
shaft to drive the planer in the cutting di-
rection: 10, a similar gear loose on the planer-
shatt for use in driving the planer in backing
direction; 11, a cluteh, herein termed the *‘ re-
versing-clutch,” mounted on planer-shaft 6 be-
tween the gears 9 and 10 and adapted under
the influence of properly-controlled pneu-
matic pressure to lock either gear alterna-
tively to planer-shaft 6; 12, a reversing-valve,
considered as a whole to serve in controlling

~cluteh 11: 13, the inlet to the reversing-valve,
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the same to be connected with any sultable
source of air-supply under pressure; 14, a tap-
pet linked to tumbler 5 to serve in operating
the reverse-valve. so that of two plpes con-
nected with the valve one will be put to pres-
sure and the other to exhaust, and vice versa;
15, a pipe leading from the reverse-valve to
clutch 11 and put selectively to pressure or
exhaust by the action of the reverse-valve,
pressure 1n this pipe serving to throw cluteh
11 into engagement with gear 9, which gear
pertains to the cutting motion of the planer;
16, a pipe similarly connecting the clutch with
the reverse-valve and serving when under
pressure to throw cluteh 11 to gear 10, which
pertains to the backing motion of the planer;
17, the counter-shaft, parallel with the planer-
shaft 6; 18, a gear fast on the counter-shaft
and engaging backing-gear 10 on the planer-
shaft: 19, a pinion engaging the cutting-gear
9 of the planer-shaft; 20, the shaft of pinion
19; 21, a change-gear removably secured on
shatt 20; 22, a change-gear engaging gear 21
and removably secured on counter-shaft 17,
change-gears 21 and 22 being transposable or
susceptible of substitution after the usual
manner of change-gearing in machinery; 23.
a gear fast on the counter-shaft; 24, a sec-

ond counter - shaft, which I will term the

“speed - shaft;” 25, a motor, illustrated as
an electric motor, geared to speed-shaft 24
and typitying means for imparting to shaft
24 continuous motion in one direction at con-
stant rate; 26, a gear loose on the speed-
shaft and engaging gear 18, and herein termed
the *“high-speed?” gear; 27, a gear loose on
the speed -shaft and engaging gear 23, and
herein termed the “"low-speed” gear; 28, a
pneumatically-operated clutch on the speed-
shaft to serve in locking gears 26 and 27
alternatively to the shatt, and herein termed
the ““speed-clutch;” 29, a pipe leading from
the speed-ciutch to reverse-valve 12 and serv-
ing when under pressure to clutech high-
spead gear 26 to the speed-shaft; 30, a simi-
lar pipe between the speed-clutch and re-
verse-valve and serving when under pressure
to clutch the low-speed gear 27 to the speed-
shaft; 31, a valve, herein termed the *"speed-

792,024

another position to transpose the courses of
the two pipes; 32, a connection between the
speed-valve and feed-box 7 of the planer to
serve 1n moving the speed-valve to its one
position just subsequent to the beginning of
the cutting stroke of the planer and to its other
position just subsequent to the beginning of
the backing stroke; 33, a pipe provided with
a, stop-cock and serving when the cock 1s open
to connect pipe 30 with the supply of com-
pressed air, and 34 an outlet provided with a
stop-cock leading from pipe 29.
Reversing-cluteh 11 and speed-clutch 28
need no detailed description, it being sufii-
cient to say that the construction selected for
exemplification i1s known in the art and com-
prehends a piston fast on the shatt and a cyl-
inder sliding but not turning on the shaft
and having clutch-faces to engage the gears,
the air-pipes leading through the shaft, so
that alr-pressure may be put to either end of
the cylinder while the other end of the eylin-
der is open to exhaust. In Ifig. 1 the speed-

cluteh 28 is conventionally illustrated 1n ver-

tical diametrical section, and it 18 to be un-
derstood that the reversing-cluteh 11 1s or
may be of precisely the same construction.
For similar reasons the reverse-valve 12 re-
quires no detailed description. The details ot
construction can be readily comprehended
from an inspection of Kigs. 3 and 4, it being
sufficient to say that tappet 14 in one extreme
position (the one illustrated in Fige. 1) puts
pipe 15 to pressure and pipe 16 to exhaust,
while in the other extreme position 1t puts
pipe 16 to pressure and pipe 15 to exhaust,
these two positions of the tappet and condi-
tions of the two pipescorresponding with the
two positions of tumbler 5. In Kig. 1 the
tumbler 1s 1n the position in which 1t was left
at the completion of the backing stroke, the
result being that reversing-clutch 11 has been
thrown to cutting-gear 9 and the planer may
be assumed as making its cutting stroke.
Fig. 4 i1llustrates the valves as in the inter-
mediate position assumed during the act of
reversal of the general mechanism, both ex-
haust-valves being open and both of the pres-

sure-valves being closed as a preliminary to

the opening of one of the pressure-valves and

the further opening of one of the exhaust-

valves.

The motor drives the speed-shaft, and, con-
sidering speed-clutch 28 for the presentas be-
1ng permanently locked to high-speed gear 26,
the motien is transmitted, through gear 26,
ogear 18, counter-shaft 17, change-gears 22 and
21, shatt 20, pinion 19, gear 9, and reversing-
clutch 11, to the planer-shaft. The change-
gears 21 and 22 are of differing sizes and may
be transposed or others may be substituted
for them, so that provision is made for a

valve,” interposed 1n pipes 29 and 30 and serv- ; given rate of cutting speed or for selective
ing when the valve 1s 1n one position to secure | rates of cutting speed.
direct courses of the two pipes and when 1n

This feature 1s not
essential; but it 1s highly desirable and be-
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comes of special utility in connection with my |

present invention.

Still assuming speed-clutch 28 in perma-
nent engagement with high-speed gear 26,
when the planer-table throws tumbler 5 and
shitts tappet 14 to the left the condition of
pipes 15 and 16 1s reversed and reversing-
clutch 11 i1s thrown to backing-gear 10, under
which conditions the planer malkes its back-

- 1ng stroke, but manifestly at a speed in ex-

wd

)

cess ot the cutting stroke, owing to the fact
that the motion from shaft 17 to gear 10 is
transmitted by direct gearing, while the mo-
tion from that shatt to gear 9 i1s transmitted
through reducing - pinion 19, and in some
cases the change-gearing may form reducing-
ogearing. " As thus far described we would
have simply a planer with a pneumatically-
operated reverse-gear with cutting and back-
1ng speeds dlﬂ@llnﬂ from each other but in-
{:wmhmlly constant. It is obvious that un-
der these assumed conditions the reversals of
the planer motion will take place at whatever
the two constant speeds may be—that 1s to
say, one reversal takes place at full cutting
speed and the other reversal takes place at
the full and much greater backing speed.

Under the conditions assumed gear 27 has |

been without ofhce.

1f speed-cluteh 28, which has been assumed
as permanently engaging high-speed gear 26,
were, on the other hand, permanently en-
G‘wed to low-speed gear 9( instead of high-
S'Z)E‘,Gd ogear 26, then it is clear that the two mo-
tlons of the 1}1::11]61 would be at slower rate,
the cutting and backing motions being Stﬂl
individually const‘mt while aiffering from
each other, and the reversals still t‘thmcr place
at these two full constant speeds; but B pro-
vide for the employment of the two speeds
avallable from the speed-shaft, the lower
speed being utilized at reversal and the higher
speed for the long run. In Fig. 1 the parts
assume the planerasmalkingits cutting stroke
at the faster speed corresponding with high-
speed gear 26. At this high rate the planer
will continue its cutting stroke till near the
end of the stroke the table-dogs throw tum-
bler 5, causing the reverse-valve to throw re-
verse-cluteh 11 to backing-gear 10 and at the
same time throw speed-clutch 28 to low-speed
gear 27. Under these conditions the planer
is reversed at the lower speed and starts on
1ts backing trip. The planer, thus moving
in backing direction, proceeds to roclk feed-
box T thlouﬂh its limited motion, the effect
helng to shift speed-valve 31 and ef fect such
transposition of the courses through pipes 29
and 30 as to throw speed-clutch 28 to high-
speed gear 26, whereupon the backing speed,
initiated by low-speed gear 27, becomes ac-
celerated, under which conditions the back-
ing stroke 1s continued until near its end,
whereupon the same regimen is repeated, the

reversal being effected and the new stroke ini- |

for the long run.

tiated at the lower speed and then accelerated
Such will be the operation
of the 'system under ordinary conditions. By
disconnecting link 32, setting speed-valve 31
to permanently close the two pipes, and by
opening pipes 33 and 34 the speed-cluteh will be
permanently held to slow-speed gear 27, thus

‘abandoning for the time being the high-speed

gear, and, as thus far considered, having the
lower speed for cutting and backing, the two
speeds of course differing from each other.
Assuming thatthis abandonment of the higher
speed was for the purpose of reducing the re-

turnspeed, asmay bedesirable for extra-heavy

work, a corresponding reduction in the cut-
ting speed need not necessarily be effected, for
the change-gears may be employed in adjust-
ing the cutting speed to the normal or as de-
sired; but the preferable system for reducing

the backing speed while leaving the cutting
speed undisturbed 1s tosimply disconnect link
32 and leave speed-valve 31 in the position in-

dicated in Fig. 1, under which condition re-

versing-valve 12 will reverse the reversing-

clutch and the speed-clutch, thus causing the

cutting to be done under the influence of the

high-speed gear and the backing to be done
under the influence of the low-speed gear. It
will be understood, of course, that the best con-
ditions are those permitting the high-speed

gearand the low-speed gear to both beused for

both the cutting and backing strolke.
It is of course to be understood that the spe-

cifiec devices illustrated constitute merely an

exemplifying embodiment of my invention
and that many modifications may be effected
consistent with the invention. |

I claim as my 1nvention—

1. In a planer, the combination, substan-
tlallv as set forth, with the dliVlI’lG and re-

versing mechamsm of the planer and mechan- -

iIsm for actuating the reversing mechanism

from the planer motion prior to reversal, of

a speed-shatt for giving motion to the driv-
ing mechanism, means for turning the speed-
shaft, two trains of transmitting mechanism
connecting the speed-shaft with the driving
mechanism at selective speeds, a clutch for
connecting sald trains alternatively with the
speed-shaft,and operative mechanism connect-
ing said clutch with a part of the planer op-
erated by said driving mechanism, whereby
salid clutch 1s operated subsequent to the re-
versal of the planer motion. .

2. In a planer, the combination, substa,n-
tially as set forth, with the dtwmg and re-
versing mechanism of the planer and mechan-
1Ism for actuating the reversing mechanism
from the planer motion prior to reversal, of
a speed-shaft for giving motion to the driv-

ing mechanism, means for turning the speed-

shatt, two trains of transmitting mechanism
connecting the speed-shaft with the driving
mechanism atselective speeds, a clutch for con-
necting said trains alternatively with  the
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speed-shaft, operative mechanism connecting | transmitting mechanism for transmitting sé-

S"ﬂd cluteh with a part of the planer operated
by said driving mechanism, whereby said
cluteh 1s opemted subsequent to the reversal
of the planer motion, and change-gearing in
the portion of the driving mechml%m pertain-
ing to the cutting motion, whereby selective
5peed% may be given to both the cutting and
backing motion “and the speed of cutting mo-
tion admsted relative to said selective speeds.
3. In a planer, the combination, substan-
tially as set forth, of the planer-q}nft to turn
first one way a,nd then the other to operate
the planer, driving m echanism to operate said
shaft in the two dlrectmns, a reversing-cluteh
to determine the direction of motion of the
shatt, connecting devices for operating said
reversing - clutch from the tumbler of the
planer, a speed-shaft for giving motion to the
driving mechanism, means for turning the
speed-shaft, two trains of transmitting mech-
anism for transmitting selective speeds from
the speed-shaft to the driving mechanism, a
speed-clutch for connecting the two trains al-
ternatively with the speed-shaft, a constant-
throw device operated by the driving mech-
anism subsequent to reversal of planer mo-

tion, and connections between said constant-

throw device and speed-cluteh, whereby the
reversing - clutch is thrown before and the
speed- cluteh thrown %ttm reversal of planer
motion.

4. In a planer, the combination, substan-
tially as set forth, of the planer-shaft to turn
first one way and then the other to operate
the planer, driving mechanism to operate said
shaft in the two directions, a reversing-clutch
to determine the direction of motion of the
shaft, connecting devices for operating said
reversing - clutech from the tumbler of the
planer, a speed-shaft for giving motion to the
driving mechanism, means for turning the
speed-shaft, two trains of transmitting mech-
anism for transmitting selective speeds from
the speed-shaft to the driving mechanism, a
speed-cluteh for connecting the two trainsal-
ternatively with the speed-shaft, and connec-

tions between the feed-box of the planer and.

the speed - clutch, whereby the reversing-
cluteh is thrown prior to and the speed-clutch
thrown subsequent to the reversal of planer

motion.

5. In a planer, the combination, substan-
tially as set forth, of the planer-shaft to turn
first one way and then the other to operate
the planer, driving mechanism to operate said
shatt in the two direetions, a reversing-clutch
to determine the direction of motion of the
shaft, change-gearing in that portion of the
driving mechanism transmitting the cutting
motion to the planer-shaft, connecting devices
for operating sald reversing-clutch from the
tumbler of the planer, a speed-shaft for giv-
ing motion to the driving mechanism, means

for turning the speed -shaft, two trains of |

cluteh, _
valve and the tumbler of the planer, a speed-

lective Speeds from the speed -shaft to the
driving mechanism, a speed-cluteh for con-
necting the two trains alternatively with the
speed-shaft, a constant-throw device operated
by the driving mechanism subsequent to re-
versal of planer motion, and connections be-
tween said constant-throw device and speed-
clutch, whereby the reversing-clutch 1s thrown
before and the speed-clutch thrown after re-
versal of planer motion.

6. In a planer, the combination, substan-
tmllv as set forth, of the planer -'slmft to turn
1rst one way ancl theﬂ the other to operate the
planer, driving mechanism to operate said
shaft in the two directions, a pneumatic re-
versing-clutch to determine the direction ot
motion of the shaft, a reversing-valve con-
nected with the reversing-clutch, connections

‘between the reversing-valve and the tumbler

of the planer, a speed-shaft for giving motion
to the driving mechanism, means for turning
the speed-shaft, two trains of transmitting
mechanism for transmitting selective speeds
from the speed-shaft to the driving mechan-
ism, a pneumatic speed-clutch for connecting

‘the two trains alternatively with the speed-
‘shaft, a constant-throw device operated by the
‘driving mechanism subsequent to reversal of
‘planer motion, a speed-valve connected with
the speed -cluteh, and connections between

said constant-throw device and speed-valve,

whereby the reversing-clutchis thrown before

and the speed-clutch thrown after reversal of

planer motion.

7. In a planer, the combination, substan-
tially as set forth, of the planer-shaft to turn
first one way and then the other to operatethe
planer, driving mechanism to operate said
shaft in the two directions, a pneumatic re-
versing-clutch to determine the direction of

‘motion of the shaft, change-gearing in that

portion of the driving mechanism transmitting
the cutting motion to the planer-shaft, a re-
versing-valve connected with the reversing-
connections between the reversing-

shaft for giving motion to the driving mech-
anism, means for turning the speed-shaft, two
trains of transmitting mechanism for trans-
mitting selective speeds from the speed-shaft
to the dl 1VIing mechanism, a pneumatlc speed-
clutch for connecting the two trains alterna-
tively with the speed-shaft, a constant-throw

‘device operated by the driving mechanism sub-

sequent to reversal of ‘[)]‘L].’}el motion, a speed-
valve connected with the speed - clutch., and
connections between the speed-valve and said

constant-throw device, whereby the reversing-
cluteh 1s thrown before and the speed-cluteh

thrown after reversal of planer motion.

3. In a planer, the combination, substan-
tially .as set forth, of the planer-shatt to turn
first one way and then the other to operate the
planer, a counter-shatt geared thereto to trans-
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mit the cutting motion in one direction and |

the faster backing motion in the other direc-
tion, a speed -shaft, means for turning the
speed-shatt, two gears connecting the speed-
. shatt with the counter-shaft to drive the latter
at selective speeds, a pneumatic speed-clutch
tor locking either gear to the speed-shaft, a
pneumatic clutch for reversing the direction
of the planer-shaft, a reversing - valve con-
nected with a source of supply of compressed
alr, condults from said valve to both said
clutches, connections between said valve and
the tumbler of the planer, a speed-valvein the
conduits leading from the reversing-valve to
- thespeed-clutch and serving to transpose those
concluits, and a connection from the speed-
valve to a portion of the planer mechanism
operated by the driving mechanism independ-
ent of the tumbler. |

9. In a planer, the combination, substan-
tially as set forth, of the planer-shaft to turn
first one way and then the other to operate the
planer, a counter-shaft geared thereto to trans-
mit the cutting motion in onedirection and the
- taster backing motion in the other direction,
change-gearing in that portion of the trans-
mitting mechanism pertaining to the cutting
motion, a speed-shaft, means for turning the
speed-shatt, two gears connecting the speed-
shaft with the counter-shaft to drive the latter
at selective speeds, a pneumatic speed-clutch
for locking either gear to the speed-shaft,
a pneumatic clutch for reversing the direc-

tion of the planer-shaft, a reversing -valve
- connected with a source of supply of com-

pressed air, conduits from said valve to both
sald clutches, connections between said valve
and the tumbler of the planer, a speed-valve
in the conduits leading from the reversing-
valve to the speed-clutch and serving to

transpose those conduits, and a connection

O

from the speed-valve to a portion of the
planer mechanism operated by the driving
mechanism independent of the tumbler.

10. In a planer, the combination, substan-
tially as set forth, of the planer-shaft to turn
first one way and then the other to operate the
planer, a counter-shaft geared thereto to trans-
mit the cutting motion in one direction and
the faster backing motion in the other direc-
tlon, a speed -shaft, means for turning the
speed-shaft, two gears connecting the speed-
shaft with the counter-shaft to drive the lat-
ter at selective speeds, a pneumatic speed-
clutch for locking either gear to the speed-
shaft, a pneumatic clutch for reversing the di-
rection of the planer-shaft, a reversing-valve
connected with a source of supply of com-
pressed air, conduits from said valve to both
sald clutches, connections between said valve
and the tumbler of the planer, a speed-valve
in the conduits leading from the reversing-
valve to the speed-clutch and serving to trans-
pose those conduits, and a connection from the

speed-valve to the feed-box of the planer.
11. In a planer, the combination, substan-

tially as set forth, of the planer-shaft to be

driven first one way and then the other to op-
erate the planer, a counter-shaft, means for
driving the counter-shaft constantly in one di-
rection, two gears loose on the planer-shaft, a
clutch for connecting said gears alternatively
with the planer-shaft, a gear on the counter-
shatt engaging one of said gears, a pinion en-
gaging the other of said gears, and change-
gearing connecting the counter-shaft and the
plnion.

WILLIAM J. HAGMAN.

Witnesses:
W. B. Pagz,
JounN J. MINNICK.
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