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This invention relates to a method of and
apparatus for machining radiator sections
and analogous objects requiring boring, tap-
ping and facing on one or both sides, and fre-
quently at different portions thereof for the
reception of nipples, pipes or other connec-
tions commonly used for the cirenlation of
the heating agents such as steam or hot water
through one or more radiator sections.

The main object is to provide simple and
efficient means for boring, tapping and fac-
ing one or more parts of the radiator or other
object in one and the same operation or by the
continuous movement of the tool holder in
one and the same direction.

Another object is to assure a uniform fac-
ing of different radiator sections or other ob-
jects operated upon so that when the machine
15 set for operation upon opposite sides cf 2
radiator section the dressed surfaces will be
uniform distances apart.

A further object is to provide means where-
by the tapping members commonly known as
“chasers” will be automatically released and
retracted from the tapping positions at the
end of the tapping stroke and imunediately
following the beginning of the facing opera-
tion.

A further object is to provide means for ad-
justing the cutting tool axially relatively to
the boring and tapping tools for varying the
axial depth of cut on the face of the object
or distance between the dressed faces when
both sides of the object are operated upon
simultaneously.

Another object is to provide adjustable
means for regulating the time of release of the
tapping members {rom their tapping posi-
tions relatively to the boring and facing op-
erations.

Other objects and uses relating to specific
parts of the device will be brought out in the
following description.

In the drawings:—

igure 115 a longitudinal vertical sectiona
view, partly in elevation, of a machine em-
bodying the various features of my inventior
for operating upon opposite sides of a radia-
tor section or similar holiow object, the tool
holders and actuating means therefor being
shown in their retracted positions.

Figure 2 1s an enlarged detail sectional
view taken on line 2—2, Figure 1.

Figure 3 is an enlarged longitudinal verti-

Serial No. 106,007,

cal sectional view of a part of the same ma-
chine showing a radiator section in position
to be operated upon. :

Figure 4 is a hoviontal sectional view taken
in the plane of line 4—4, Figure 3.

Figure 5 is an enlarged longitudinal sec-
tional view similar to Figure 3 showing the
opposed tool holders in their extreme inward
positions after performing their vespective
boring, tapping and facing operations, the
tapping members being shown in their re-
tracted positions.

Higure 6 is an end face view of the boring
tool and adjacent end of the holder therefor.

Figure 7 is a transverse sectional view
through the tapping members and holder
showing the retracting spring for said mem-
bers.

Figures 8 and 9 are transverse sectional
views taken in the planes of lines 8—8, and
9-—9, respectively of Figure 5.

Figure 10 is a detail sectional view taken
in the plane of line 10—10, Fligure 8.

As illustrated, this machine comprises a
main supporting frame —I1— having a cen-
tral transverse recess —2— in its upper side
nudway between its ends for receiving a radi-
ator section as A or other object to be operated
upon, said frame being provided with oppo-
site pairs of co-axial bearings —8— at oppo-
site ends of the central recess or opening —2—,
the bearings —38— of each pair being also
spaced apart axially for receiving between
them suitable worm gears —4— and worms
—5— which are mounted upon transversely
extending shafts —6— for rotating the gears
—4— at uniform speed. )

Hach pair of bearings —3— is adapted to
recelve and support a rotary and axially
movable shaft —7— so that the two shaffs
may be arranged in co-axial alinement with
their inner ends facing each other at opposito
eands of the opening —2—.

The gears —4— are splined upon their re-
spective shafts —7— for imparting rotary
motion thereto and permitting said shafts to
be “moved ‘endwise relatively to the gears
which are held against axial movement by
and between the bearings —8— of the corre-
sponding pair. :

Tool holders.

Tach shaft —T7— is provided with a co-
axial tapered socket —8— in its inner end
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2 1,696,453
for receiving a correspondingly tapered holder — 10 for retaining the ring in oper-
shank —9— of a ool holder —10— which, ative pos sition.

extends

Wh(’ﬂ placed in operative position,
end

inwardly some distance beyond the Tnner
of the shaft and into the opening —2—.

The tapered shank —9— of cach teol Liolder
is tig >ht1y wedged in its corres ponumw socket
8 to rotate with the shaft —7— and s
‘Ldumonallv held in operative position by 1
means of & clan 1])111 bolt —11— extending
thruuvh a cents '11 loy hwise opening in the
shaft —7— and has itg inner end thread-
ed and eagag (‘d in the ‘threaded ¢ oucut in the
shank — nd its outer end prm‘lded with
a head ——12 abutting ao‘un tthe outer end
face of the shaft —7— for ve muw tho tool
Lolder in operative engag "1;181 with the

shoft against relative endwise or angular
nwvovm nt.

boring tool —13— is secured by screws
——14~—ta themnm end face of cach of the tool
holders —10— to retato. vith, said teol
holder being also prowd with radial slots
—15— for recciving radially movable tap-
ping menmcr% 16— cornmonly known as
“ehasers”, said slots and tapping mﬂml ers be-
ing arm 111%0 i uniformly space ed relation
circunnercn;mll, adjacclt the boring tool
—18—.

The slots 10——1)11? erably extend tu'ouf»h
the inner end face of the corresponding
holder —10— to permit the insertion and re-
moval of the tapping members —16— there-
throu_g'h but are normally closed by the bor-
ing t tool —18— which also serves to retain
the tapping members aga vnst inward dis-
placement from their and as-

there

“'“;Decmve slots a
sist in guiding the tapping members in their
radial movement.

The peripheral edges of the tapping memn.-
bers —16— are prov ided w th mwardiy
pered threads for cuttin <ﬁ L se desired threads
as at —o— in the walls of the opening, pre-

viously formed by the boring tool —13— im-

media wry following the passage of the ]mr
mgi tool through the adjacent side of the
adigtor.

The inner edges of the tapping members
—16— are pre 1'@1&] bly smooth and tapered
;:::'wﬂy and Inwardly for cooperative eng
ment with a tapered inner end *11»— of a:

i }v movable plun R o -

the ool holder —10-— for mmm«r the

¢ the ac-

uppm;,f, members outwaprdl;
tion of a retracting spring o aml per-
mitting them to be drawa inwardly by said
spring when the tapered portion —17— of
the pl inger rod —18— is withdrawn in a
manner herem wfter de eseribed.

The retracting spring —19— for the tap-
pmo meznbers or jaws —16— praferably con-
sists of 2 split rng Qmicﬂ m suitable slots

h@ jaws, said
axis of the

Ll

T edees

—20— in the inner edg
slots Lemvr inclined towar 1

The facing tool comprises a cylindrical
collar —21— splined upon the tool holder
—10— by means of a }xcy —22— and held in
opert ative position against axial movement
by a set screw —23—— I‘wu% 8

This collar i proudul with a series of

adial slots 94-— arranged in uniformly
spaced relation civeum: fﬂron’lmﬂy for receiv-
ing a corsponding number of cutter blades
95— which are held in operative position
by taper Cf] keys —26— or wedges gerted in
corresponding openings o4 " in the collar
—21.—, Figs. 8 and 10.

The collar —21— is ad]v stable axially on
the teol holc' er —10— to take up wear of the
cutters —25-—— by means of nuts —27— which

are engaged with a threaded peripheral pox-
ton of the tool holder —10—.

Suitable means is provided for automati-

ally shifting the plunger —18— axially for
(:omrol’mw The radial movements of the
chasers or tap members —16—, said means
consisting in tlns instance of a collar —28—
slidable axmﬂy of an npon a cylindrical por-
tion of the tool-holder —10— betsveen the
nuts 97 and inper end of the shaft —10— and
plmor‘ thereto by a key —28— and pro-

o

.nd"ﬂ with a dmmetrmaﬂy extending cross

pin —29— which is movable in an a\ml
elongated diametrical slot -——30— in the tool
helder —10—.

The outer end of the plunger —I18— is
threaded and enowoeﬂ in a cou‘mponumdy
thrm( ed ‘mertule in - the cross pin —29—
v*hu‘e it iz held in place by a siet screw —81—

1 one side of the cross pin —29— as shown
in FLOPF 3 \vhereby the reciprocation of the

collar the tool holder —10—
will cause a similar mo*‘emf‘nb of the tapered
inner end —17— of the plunger —18— for
G\(Cllflil’]" the members —16— when the
plunger is moved inwardly and for veleas-
mg caid members —16— to be drawn in-

ardly b) the spring —19— when the

1)11:}1(‘ v Is moved ouiwn‘dlv

The frame —1— is provided at opposite
sides oi the op(‘lmm ~—9— with lengthwis
—32—- preferably dove-tail in cross sec-

st

M
R

t"u’m for receiving and supporting sectional
b w“tu ey it wing dove-tailed grooves
for receiving dhe vibs —382—, one of the see-
tions o :3:’)’--~- i each br wcket  being
(wam:x\d to the other section by uamgmg
Delts —34—wh 1(;] ) permits lengthwise adjust-

ment of the bracket and algo serves to hold
said brackets in their adjusted positions.
Fach u:wkei extends lengthwise
across the periphery of and 1‘*f\fem
the collay —28- l is provided 11
side with an axially elongated rece
for receiving the hub of an d\laliy au,u

table
stop arma —36— having a concave inper face
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concentric with the axis of the collar —28—
and projecting into the path of movement of
an annular flange —28”"— of said coliar as the
tool holder is moved toward the work.

The hub of the ari —36-— is provided with
a central lengthwise threaded aperture en-
gaged by the threaded portion of a screw
shaft —37-— which is journaled in suitable
openings —38— in the opposite end walls of
the recess —35— as shown in Figure 4, the
axial length of the hub of the arm —86— be-
ing somewhat less than the corresponding
length of the recess —35— to permit the stop
arin —36— to be adjusted endwise as may be
required for varying the length.of stroke of
the collar —28— and plunger —18— and
thereby to vary the period of release of the
chasers —16— immediately following the
boring and tapping operations and just pre-
ceding the facing operation which is depend-
ent upon the means for reciprocating the
shafts —7—.

The outer end of the serew shaft —37— is
provided with an annular groove —39— in
which is seated a cross pin —40— in the adja-
cent end of the bracket —33— for holding the
shaft against endwise movement when adjust-
ing the arm —86—.

The bracket —83— is also provided with a
central lengthwise opening —41— in which a
cylindrical rod —42— is reciprocally mov-
able axially and has its outer end rigidly se-
cured to an additional stop arm —43— so that
the arm and rod may move together axially
of the shaft —7— and tool holder —18—.

The inner end of the opening —41— is en-
larged to form a cylindrical socket —41’— in
which is mounted a coiled spring —44—and a
washer —45—, said washer being secured to
the inner end of the rod —42— while the
spring —44— is interposed between said
washer and the end wall of the socket —41"—
for yieldingly holding the stop arm —43—
against the outer end face of the bracket
as shown in Figure 4.

The stop arm —43— projects inwardly
partially across the outer end face of the col-
lar —28— to limit the outward axial move-
ment thereof as shown in Figure 3 when the
tool holder is returned to its starting position
after the tools have performed the several op-
erations upon the work, the spring —44—
serving as a shock absorber to velieve the stop
airn —43— from extensive straing incideuntal
to the return of the collar—28—thereagainst.

The outer end of the serew shaft —87— is
extended into an axially alined opening
—40— in the stop arm —43— to assist in
holding said arm against lateral rocking
movement about the axis of its supporting
rod —42—,

(213
e 3134

Shaft reciprocating means.
The outer ends of the supporting shafts

3

—T7— for the tool holders are reduced in di-
ameter and threaded externally and are en-
gaged by internally threaded sleeves —47—
Laving their inner ends provided with annu-
lar flanges —48— and their outer ends keyed
at —49— to the hub of a hand wheel —50—
which is mounted on the outer end of the
sleeve.

The intermediate portion of the sleeve
~—47-—is journaled in a collar —52— between
the flange —48— and inner end of the hub of
the hand wheel —50— with suitable end
thrust bearings —53— and —54— for hold-
ing the collar against axial movement rela-
tively to the sleeve.

Tubular lock nuts —55— are engaged in
the outer ends of the sleeves —47— to bear
against the corresponding outer ends of the
shafts —7— for holding the sleeves against
accidental turning movement on their respec-
tive shafts.

Each of the collars —52— is provided with
diametrically opposite radial studs —56—
carrying suitable blocks —57— loose thereon,
said blocks being engaged in slots —58— in
the opposite arms of Y-shaped levers —59—,

These levers are pivoted at —60— to suit-
able brackets —61— on opposite ends of the
frame —1— to swing about horizontal axes
transversely of and below the cuter ends of
the shafts —7T—.

The lower ends of said levers are provided
with rollers —62— bearing against the outer
ends of a pair of longitudinally extending
slide bars —63— which are mounted in suit-
able guides —64— on the frame —1— and are
provided at their inner ends with rollers
—85— bearing against the peripheries of a
pair of cams —66—,

These cams are keyed or otherwise secured

in opposite relation to a cross shaft —67—
which is journaled in suitable bearings on the
main supporting frame —I1— substantially
midway between the ends of said frame and
directly below the opening —2— in said
frame, said shaft being provided with a pul-
ley —68— adapted to be connected to any
available source of power for rotating said
shaft in the direction indicated by arrow
r—, Figure 1.
The lower ends of the levers are Bro-
vided with pendant arms —69— which are
connected by springs —70— to the adjacent
ends of the frame —1— for retracting the
levers —59— and holding their rollers —62—
in contact with the adjacent ends of the slide
hars —63—.

The apparatus shown is adapted to per-
form similar operations simultaneously upon
opposite sides of a radiator or other objects
and, therefore, the mechanisms for perform-
ing these operations ave similar but reversed
so that the description of one mechanisin may
serve for both mechanisms and if desired
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these mechanisms may he multiplied indefi-
nitely for work requiring similar operations
on one or both sides or one of the mech-
anisms may be used separately.

O peration.

Assuming now that the cams —66— are in
the position shown in Figure 1 with their
low sides presented to their respective rollers
—65— thereby allowing the springs —70—
to operate their respeetive levers —89— to
draw. the corresponding shafts —7— out-
wardly until limited by the engagement of
the rollers —62— with the outer ends of the
corresponding slide bars —63—, the shafts
—7— and tool holders carried thereby being
then in their starting poesitions.

The work such as a radiator A is then
clamped in place upon the frame of the ma-
chine in the opening —2-— and between the
boring tools —18— with the openings to be
bored in the radiator registering with said
tools.

Now if the shafts —7— are rotated by their
driving members —5— and the cam shait
—87— is rotated in the direction indicated
by the arrow —a-—, the rotation of the cams
66— will transmit motion through the bars
—63— to the lower ends of the levers —5%—
thereby forcing the shafts —7— inwardly to-
ward each other so that the boring tools
—18— will first enter opposite sides of the
radiator and this boring operation will be im-
mediately followed by the chasers or tapping
members —16— for threading the bores in
both sides of the radiator simultaneously.

This inward axial movement of the shaft
—7— and tool holders —10— will cause a
similar axial movement of the cutting tocls
— 95— to machine the opposite outer faces
of the radiator around the previously bored
and tapped holes.

When the shafts —T-— ave in their starting
positions as shown more clearly 1 wes 1
and 3, the collars —28-— will be back
against their respective stops while

the shafts —T— and tool holders —10— will
be drawn back still further, therchy forcing
the tapered ends —17— of the 1 5
— 18— between and ngningt the inner
their respective tapping member

o their cut-

project said members ovtwardly
ting positiong against the nction of their cor-

responding springs —19—.
Then as the shafts —T— and teol holders

10— are advanced to the w the collars

98— will be rarried with the tocl holdes

3
i
1

g~

pleted their

radiator at
of the collarg

respective stop members —36-— therebs
ing the further movement of the

1,696,453

and plungers —18— while the shafts ——
and teool holders —10— continue their in-
ward movement to bring the cutting tools
—25— into cutting engagement with oppo-
gite faces of the radiator.

This limitation of the inward movements of
the collars —28— causes the tapered portions
—17— of the plungers —18— to be with-
drawn from hetween the chasers —16— thus
permitting said chasers to be retracted in-
wardly by their respective springs —19—
thereby freeing the chasers from engagement
with the radiator at about the time the high
points of the eams —66— contact with their
respective rollers —65—.

Relatively short arcs of the cam surfaces
at the high points of the cams are concentric
with the axis of the shaft —G7— to allow a
limited dwell of the shafts —7— and tool
holders —10— at their nnermost positions
for completing the facing operations and per-
mitting the withdrawal of the tapping mem-
bers -——16— from their cutting positions.

The descents of the cams from the high
points to the low points are rather abrupt to
permit quick return of the shafts —7— and
tool holders to their starting positionsthrough
the medium of the springs —70— ready for
a repetition of the operations just described.

What I claim is:+—

1. In a device for machining radiaters and
the like, a rotary and axially movable tool
holder, tapping members slidable transverse-
1y of and upon the tool holder, a boring tool
secured to the tool holder at one end of the
tapping members, a facing tool mounted on
the tool holder at the other end of the tapping
members, a tapered member slidable length-
wise of and between the tapping members for
moving the same outwardly when the tapered
member is moved in one direction and for per-
mitting inward movement of the tapping
members when the tapered member is moved
in the opposite direction, a collar reciprocally
movable lengthwise of and upon the tool hold-
er, means for transmitting reciproeal motion
from the collar to the tapered member, means
for stopping the axial movement of the collar
as the fool holder is moved into the work
to cause the tool holder to move the tapping
members away from the tapered member, and
automatic means for stopping the axial move-
ment of the coliar in the epposite direction
as the tool holder is withdrawn from the
worlz.

2. A device for machining radiators and
the ke as in claim 1 in which one of the
collar stopping means is yielding to reduce
the shock upon the collar as the tool holder
i veturned fo its starting position.

¥n witness whereof T have hercunto set
ny hand this 24th day of Apri 1926.

' JAMES REID.
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