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APPARATUS FOR, IACHIHNING RADIATORS AND EIE LIKE. 

Application filed May 1, 

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 fol' the 
reception of nipples, pipes pr other connec 
tions commonly used for the circulation of 
the heating agents such as steam or hot Water 
through one or more radiato' Sections. 
The main object is to pl’ovide simple and 

efficient means for boring, tapping and fac 
ing one or more parts of the radiatol' 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 uniforn) fac 

ing of different radiator sections or other ob 
jects operated upon so that when the machine 
is set for operation upon opposite sides of a 
radiator section the dressed surfaces will be 
uniforum distances apart. 
A further object is to provide means where 

by the tapping membel's commonly known as 
25 

“chasers' will be automatically released and 
retracted from the tapping positions at the 
end of the tapping stroke and inlinediately 
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foliowing 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 membel's from 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 drawing 
Figure 1 is a longitudiinal vertical sectiona 

view, partly in elevation, of a machine enn 
bodying the vai'ious features of my inventio, 
for operating upon opp Gsite sielles of a l'adia 
tor section or similar holiow object, the tool 
holders and actuating means therefor being 
shown in their retracted positions. 

Figure 2 is an enlarged detail sectional 
view taken on line 2-2, Figure 1. 
Figure 3 is an enlarged longitudinal verti 
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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 horiontal 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 respective 
boring, tapping and facing operations, the 
tapping members being shown in their re 
tracted positions. 

Figure 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, l'espectively of Figure 5. 

Figure 10 is a detail sectional view taken 
in the plane of line 10-10, Figure 8. 
As illustrated, this machine comprises a 

naain Supporting frame ----1— having a cen 
tral transverse recess -2 in its upper side 
midway between its ends for receiving a radi 
ator section as A or other object to be operated 
lipon, said frame being provided with oppo 
site pairs of co-axial bearings -3- at oppo 
site ends of the central recessor opening - 2-, 
the bearings -3 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 
-- at uniform speed. 

Each pair of bearings -3- is adapted to 
receive and support a rotary and axially 
movable shaft -- so that the two shafts 
may be arranged in co-axial alinement with 
their inner ends facing each other at opposite 
ends of the opening -2-. 
The gears -4- are splined lipon their re 

spective shafts -- 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 -3- of the corre sponding pair. 

Tool holders. 

Each shaft -7- is provided with a co 
axial tapered socket -8- in its inner end 
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for receiving a correspondingly tape!"ed 
shank -9- of a tool holder -10- which, 
when placed in (perative position, extends 
in Wardly some distance beyond the inner end 
of the shaft and into the opening -2-. 
The tapered shank-9- of each tool toiler 

is tightly wedged in its corresponding socket 
–8 - to rotate with the shaft --- and is additionally held in operative position by 
means of a claiaping bolt, -11-extending 
through a central lengthwise opening in the 
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slaaft, -7-— and ha Ying its iner end threal 
ed and engaged in the threaded socket in the 
shank-S- and its outer end provided with 
a head -12- abutting against the Outer end 
face of the shaft. -- for 'etaining the tool 
holder in operative engagement Wish the 
shaft, against relative endwise or angular 
novement. 
Aboring tool -13- is secured by screws 

-14--to the inner end face of each of the tool 
holders -10- to retate there with, said tool 
holder being also provided with radial slots 
-15- for receiving radially movable tap 
ping members -16- commonly k}own as 
“chasers', said slots and tapping inelnbei's be 
ing arranged in uniformly spaced relation 
circumferentially adjacent the boring tool 
-13-. 

i he slots -15-preferably extend through 
the inner end face of the coirresponding 
holder -10- to permit the insertion and re 
aloyal of the tapping members - 16- thei'e- 
through but are normally closed by the bor 
ing tool -13- which also serves to retain 
the tapping members against inward dis 
placement from their respective slots and as 
sist in guiding the tapping members in their 
i'a dial movement. 
The peripheral edges of the tapping men 

bers - 16- are provided with inwardly ta 
pered threads for cutting the desired threads 
as at -o- in the Wails of the opening, pre 
viously formed by the boring too! –3–in 
mediately following the passage of the bo'- 
ing tool through the adjacent side of the 
radiator. - 

The inner edges of the tapping innenbei's 
-16- are preferably shooth and tapered 
axially and in Yardly for cooperative engage 
ment with a taperet iiiìiner et 2 — 17- - of a: 

i:}iy mn O?\?aible i}liing:eèr? — i8-— «:e?2} {1:?:R!3y 
Wii hii ?ae Goli holder' — ()- for illa » Yirir le 
tapping membel's outwardly gainst the ac 
tion of a retracting spiring s? --9- and pei'- 
innitting them to be drawi inwardly by said 
spring when the tapered portion -17- of 
the plunger rod -18- is withdrawn in a 
inauner hereinafter described. 
The retracting spiring -9- for the ap 

ping members or jaws -1G-preferably con 
sists of 2 split ring seated in suitable siots 
--20- in the inner edges of the jaws, said 
slots being inclined toward the axis of the 
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holder -10- for retaining the ring in oper 
ative position. 

The faring to?l comprises a cylindrical 
Colla j' l-21 — splined upon the tool holder 
-10- by means of a key -22- and held in 
Oilerative position against axial movement 
by a set screw -23-, Figure S. 
This collar is provided with a series of 

I'dial slots -24- arranged in uniformly 
spaced relation circumferentially for receiv 
ing a co’sponding number of cutter blades 
-25- which are held in operative position 
by tapered keys-26- or wedges inserted in 
CO'i'esponding openings -24'-- in the collar 
-21- Figs. S and 10. 
The collar -21- is adjustable axially on 

the tool holder-10- to take up wear of the 
Cutters-25- by means of nuts -27- which 
aire engaged with a threaded peripheral por 
tion of the tool holder -10---. 

Suitable lineans is provided for altonati 
'ally shifting the plunger --8-axially for 
controlling the radial movements of the 
chase's O' tap members -16-, said means 
consisting in this instance of a collar -28 
slidlable axially of an impon a cylindrical por 
tion of the tool-holder -10-- between the 
auts 27 and inner end of the shaft -10- and 
splined thereto by a key -28’- and pro 
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vided with a diametrically extending cross 
in -29- which is movable in an axially 95 

elongated diametrical slot -30- in the tool 
holdel -10-. 
The outer end of the plunger -18- is 

t! readed and engaged in a correspondingly 
threaded aperture in the cross pin - 29 
where it is held in place by a set, screw -31 
ii. One side of the cross pin -29- as shown 
in Figure 3 whereby the reciprocation of the 
collar -2S-- along the tool holder --10 
will cause a similar movement of the tapered 
is line' end -17- of the plunger -18 - for 
extending the members -16- when the 
plunge' is moyed inwardly and or "eleas 
ig said members -16- to be drawn in 

in the 
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wardly by the spring -19- wi 
phinger is moved outwardly. 
The frate -i- is provided at opposite 

sides of the opening -2- with lengthwise 
ii's -32- preferably dove-tail in cross sec 
tion for receiving aid supporting sectional 
rackets -33 - llaving dove-taided grooves 
or receiving the ribs -32-, one of the 
tions 33'-- of each bricket he 

O 

(lamped to the other sec?ia sin by c?a naping 
belis-34- which permits lengthwise adjust- 120 
iliani, of the bracket and also serves to hold 
said brackets in their adjusted positions. 

Each bracket extends lengthwise of aad 
across the periphery of and preferabi 
the co is pro yide, t 125 
side with an axially elongated re ?)? 
for receiving the hub of an axially adjustable 
Stop arrin -36- having a concave iniaer faee 
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concentric with the axis of the collal' -28 
and projecting into the path of movement of 
an annular flange-28' - of said collar as the 
tool holder is moved toward the work. 
The hub of the arm-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 -3S- in the opposite end Walls of 
the recess -35- as shown in Figure 4, the 
axial length of the hub of the arm -36-be 
ing somewhat less than the corresponding 
length of the recess -35- to permit the stop 
arm -36- to be adjusted endwise as may be 
required for varying the length. of stroke of 
the collar -28- and plunger -1.8- 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 reciplocating the 
shafts —7-. - 
The outer end of the screw shaft -3-i 

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 —36—. 
The bracket -33- 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 -- 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 
33- 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 nove 
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 relieve the stop 
airn) -43- from extensive strains incidental 
to the return of the collar-28-thereagainst, 
The outer end of the screw shaft -37-is 

extended into an axially alined opening 
-46- in the stop aria -43- to assist in 
lholding said arinn against latera rocking 
movement about the axis of its supporting 
rod -42-. 

Shaft reciprocating means. 
The outer ends of the Supporting shafts 

—7— for the tool holders are reduced in di 
ameter and threaded externally and are en 
gaged by internally threaded sleeves -47 
having 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 
SCEWe. 

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 -- 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 outer ends of 
the shafts-7-. 
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 
-65- 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 -i- substantially 
midway between the ends of said frame and 
directly below the opening -2- in said 
frame, said shaft being provided with a pull 
ley -68- adapted to be connected to any 
available source of power for rotating said 
shaft in the direction indicated by arrow 
-a-, Figure 1. 
The lower ends of the levers–59- are pro 

vided with pendant arms -69- which are 
connected by springs -70- to the adjacent 
ends of the frame -1- for retracting the 
level's -59- and holding their roller's -6:2- 
in contact with the adjacent ends of the slide 
hal's -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 are similar but reversed 
so that the description of one mechanism may 
serve for both mechanisms and if desired 
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these haechanisms may be multiplied is defi 
nitely for work requiring similar operations 
On one or both sides or one of the mech 
anisms may be used separately. 

Operation. 
Assunning now that the calis -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 respective ieve's -59- to 
draw, the corresponding shafts -- out 
Wardly until limited by the engagement of 
the rollers -62- with the outer ends of the 
corresponding slide bal's —63—, the shafËS 
-7-- and tool holders carried thereby being 
then in their starting positions, 
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 -13- with the openings to be 
bored in the radiator registering with said 
tools. 
Now if the shafts -- are rotated by their 

driving member's -5- and the can shaft 
-67- is rotated in the direction indicated 
by the arrow -a-, the rotation of the cams 
-66– will transmit notion thirough the bars 
-63- to the lower ends of the level's -59 
thereby forcing the shafts -7-inwardly to 
ward each other so that the boring tools 
-13- will first enter opposite sides of the 
radiator and this boring operation will bein 
mediately followed by the chase's o' tapping 
members -16- for threading the bores in 
both sides of the radiator simultaneously. 
This inwald axial movement of the shaft 

-7- and tool holders -10-- will cause a 
similar axial movement of the cutting tools 
-25- to machine the opposite Outer faces 
of the radiator around the previously bored 
and tapped holes. 
When the shafts -- are i 

positions as shown more clea -- 
and 3, the collars -28- will be drawn back 
against their respective stops -48- while 
the shafts -i- and tool hite's -10- will 
be drawn back still further, thereby forcing 
the tapered ends -1 - of the surge's 
--18-between and against the in: 1e}" cigos () { 
their respective tapping nenbe3"S - U-16-— i ko 
project said members of wardly otheir elit 
ting positi gainst the action of their cor 
responding springs -19-. 

'ÍThen as the shaits — 7- ---- ai ë: } s ní ritie's 
-10- are advanced to the work the coll's 
--28- Will be gaFried with the toe hode: 
unti, the tapping imenbers -16- lave coxº 
pleted their thread clitting operation in the 
radiator at which time t 
of the collars ----28-— will ha ve 
respective stCp member's-36- thereby init 
ing the further FYNovement of the collars 

airly in Figures 1 

ai. 

1,696,453 

and plungei's -1S- while the shafts -7- 
and tool holders -10- continue their in 
wai'i novement to bring the cutting tools 
--25- into cutting engagement with oppo 
site 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 between the chasers -16- thus 
permitting said chase's 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 cams -66- contact with their 
l'espective rollers -65-. 

Relatively short arcs of the cam surfaces 
at the high points of the cams are concentric 
with the axis of the shaft -67- to allow a 
limited dwell of the shafts -7- and tool 
holders -10- at their innermost 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 
pel'mit quick return of the shafts —7-— and 
tool holders to their starting positions through 
the medium of the springs -70- ready for 
a repetition of the operations just described. 
What claim is: 
1. In a device for machining radiators and 

the like, a rotary and axially movable tool 
holder, tapping member's slidable transverse 
ly 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 
imovable lengthwise of and upon the tool hold 
er, means for transmitting reciprocal motion 
frolin the collar to the tapered member, means 
for stopping the axial movement of the collar 
as the tool holder is innoyed into the work 
to cause the tool holder to move the tapping 
i enn bers away from the tapered member, and 
automatic means for stopping the axial move 
ment of the collar in the Opposite (!irection 
as the tool holder is withdrawn from the 
wolk. 

2. A device for machining radiators and 
the like as in clainn in which one of the 
collar stopping means is yielding to reduce 
the shock upon the collar as the tool holder 
is returned to its starting position. 

in witness whereof I have here into set 
my hand this 24th day of April 1926. 

JAMES REID. 
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