
J, C, TASSEY, 
BOILER FLUE SWAGE, 

App, Io ATION FILED MAY 22, 1913. 

1 102,818. Patented July 7, 1914. 
3 SHIEETS-SHEET l. 

- Fre-l 

3-vi-uc-vio 
6 

Voa (, 72.44.6% 
--aris- a sé20-ceefe zo di?e. 2A%2e - - to-Yea 

68)it-vica:303 

&ltovoo 

HE worris PErERS CO. PHord-Litho,. washiiwGON. P. C. 

  



J, C, TASSEY. 
BOILER FLUE SWAGE, 

APPLICATION FILED MAY 22, 1918. 
Patented July 7, 1914. 

3 SHEETS-SHEET 2. 

zSWZS, SS Sá % 2 

E WORRS PETERS co, PHoro. LITHo. wasHINGTON, D. C. 

al 

  



J, C, TASSEY. 
BOILER, FLUE SWAGE, 

APPLICATION FILED MAY 22, 1913. 

1,102,818. Patented July 7, 1914 
m 3 SHEETS-SHEET 3. 

- El- - E -l 

t 34.44 24 - 34 f 

49 4 1.2 x\,. S. &X33 a 39/7/AS 
(I V2 -z Q i. NX, 

-SN GE S. 
N ser Se O 2. YY 
Š G S & 

S 

SSSINSSN Ge. 
SN Nes 

YN 422 a S23 N Z N2R 

N2 N 33 2N22N NžN 29 $6. 27 3. a2 Né &N a a Pv2 (exit 2.27 1/2 at 23 
AW es a 5.2% - S&N4 E3 S&NA / t . 

m N4 

itv.cooco c-26 / 7&adeye 

2777% e 8, 24%zo-eeeeezuyee 

  

  

    

  

  

  

    

  

    

    

  

  

  

  

  

    

  

  

  

  



UNITED STATES PATENT OFFICE. 
JOE CEPHAS TASSEY, OF NASHVILLE, TENNESSEE. 

BOLER-ELUE SWAGE. 

A, 202,818. 
Application filed May 22, 1913. 

To all whom it may concern: 
Be it known that I, JoE CEPHAs TASSEY, 

a citizen of the United States, residing at 
Nashville, in the county of Davidson and 
State of Tennessee, have invented certain 
new and useful improvements in Boiler 
Flue SWages; and I do declare the follow 
ing to be a full, clear, and exact descrip 
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tion of the invention, such as will enable 
other's skilled in the art to which it apper 
tains to make and use the same. 
This invention relates to metal bending, 

and more especially to pipe expanders and 
flangers; and the object of the same is to 

5 produce an improved swaging machine for 
forming an annular crimp in boiler flues 
near their ends. This object is carried out 
by the improved machine hereinafter more 
fully described and claimed, and as shown 
in the drawings wherein 

Figure 1 is a plan view, and Fig. 2 an 
end elevation of this machine complete. 
Figs. 3 and 4 are sections on the lines 3-3 
and 4-4 of Fig. 1 respectively. Figs. 5 
and 6 are enlarged sections on the lines 
5-6 of Fig. 2, showing the parts in differ. 
ent positions as will be explained below. 
Figs. 7 and 8 are cross Sections taken on the 
lines 7-7 and 8-8 respectively of Fig. 5. 
Figs. 9 and 10 are sections on the line 9-10 
of Fig. 1, with the parts in different posi 
tions. Fig. 11 is a detail showing the treadle 
mechanism. Fig. 12 is a detail sectional 
view of the three-way valve, displayed in 
connection with the cooling system. 
The bed 1 of this machine carries bear 

ings 2 in which is journaled a main shaft 
3 carrying an eccentric 4 at its front end, a 
ling 5 having a cam groove 6 between said 
bearings, and a clutch element 7 splined on 
the shaft as at 8 in rear of the rearmost 
bearing 2; while a large gear 9 driven by a 
power gear 10 runs loose on the rear ex 
tremity of the shaft 6 and is held in place 
by a collar 11, this gear carrying another 
clutch element 12 as best seen in Fig. 1. 
The element is pressed into normal en 
gagement with the element 12 by means of 
a spring 13 coiled on the shaft between a 
collar 14 thereon adjacent the rearmost 
bearing 2, and the rear end of said element. 
The latter also carries one or more radial 
cam faces 15 adapted to be struck by the 
upper end of a pin 16 which moves verti 
cally within a guide 17 as best seen in Figs. 
3 and 11. The lower end of this pin has 
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a groove 18 loosely engaged by a fork 19 
at one end of a lever 20 which is pivoted at 
21 between its extremities and carries a 
Weight 22 at its other end, and weight nor 
mally raises the pin into engagement with 
said cam face as will be clear. A treadle 
23 is connected by a rod 24 with the lighter 
end of said lever 20, and when the treadle 
is depressed the weight is raised and the pin 
is retracted. With this construction of parts, 
the power gear 10 drives the large gear 9 
constantly, and this runs free on the shaft 
6 unless the clutch elements 7 and 12 are 
engaged. The expansion of the spring 13 
holds Said elements normally engaged, and 
therefore the main shaft would rotate con 
stantly if it were not for the treadle mecha 
nism illustrated in Fig. 11. The normal 
tendency of the weight 22 is to raise the pin 
16, and the rotation of the clutch 7 brings 
its cam face 15 into contact with the pin 
and automatically retracts its clutch teeth 
Out of engagement with those on the element 
12. So that the addition of the treadle 
mechanism and weight overcomes the nor 
mal tendency of the driving mechanism to 
rotate the main shaft constantly. When 
now the operator places his foot on the trea 
dle, he draws the pin downward, releases 
the clutch element 7 and permits the spring 
13 to throw this element into engagement 
with the element 12, so that the rotation of 
the main shaft by the gear wheel 9 is re 
sumed. Thus it will be seen that as long as 
the operator keeps his foot on the treadle, 
the main shaft will rotate and the parts 
driven thereby will be actuated, but as soon 
as he removes his foot the treadle mecha 
nism automatically raises the pin and auto 
matically disengages the clutch elements to 
stop the rotation of the main shaft. 
As above stated, the purpose of this ma 

chine is to put a crimp in a boiler flue near 
its end. Such crimp is formed by expand 
ing an annular band in the flue or pipe and 
simultaneously compressing or Swaging the 
same from the exterior. To perform these 
operations simultaneously two sets of tools 
or dies are required, one Working on the 
interior and the other on the exterior of the 
flue or tubes; but both are driven by the 
main shaft through means which will yet 
be described. 

Carried by the bed is a ring-shaped casing 
30 having a hole 31 through the center of its 
front Wall in which the flue F is inserted as 
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shown in Fig. 6, and mounted in radial 
guides 32 in said casing are dies 33 whose in 
ner ends are shaped to put the crimp C on 
the exterior of said flue. Rotatably mount 
ed around the casing is a ring 34 having an 
ear 35 at one side to which at 36 is pivoted 
a rod 37, one end of which is screwed at 38 
into a boss 39 formed on an eccentric band 
40 which surrounds the eccentric 4, and the 
1'otation of the latter will therefore oscil 
late the ring 34 around the casing 30. The 
outer end of each slot or guide 32 is later 
ally offset as shown at 42 in Fig. 10, and the 
outer end of each die 33 is pivoted at 41 to 
'a link 43 whose outer extremity in turn is 
pivoted at 44 to said ring. When now the 
camshaft is rotated, it will be seen that the 
eccentric and its connection with the ear 35 
cause the ring to oscillate; and when the 
ring turns to the right as seen in Fig. 9, the 
several dies 33 are retracted, whereas when 
it turns to the left as seen in Fig. 10, the 
several dies are projected so that their inner 
ends come into engagement with the flue F. 
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Secured to the back of the casing 30 is a 
sleeve 50 within whose reduced rear end re 
ciprocates a tapered bolt or expander 51. 
Engaging the groove 6 in the ring 5 is a roller 
52 at one end of a lever 53 which is pivoted 
at 54 on a suitable standard 55 rising from 
the bed 1, and the other end of this lever is 
pivotally connected by twin links 56 with 
the rear end of an eye bolt 57 whose forward 
end is screwed into said expander 51 as at 
58 and held in adjusted position by means 
of a jam nut 59. Thus when the main shaft 
rotates the lever rocks on its pivot and the 
expander is reciprocated longitudinally 
within the rear end of the sleeve 50. Pro 
jecting from the Wall of said sleeve radially 
inward into its bore are pins 60 slidably en 
gaging radial Sockets 61 formed in a series 
of internal dies or wedges 62, and the body 
of each Wedge has a socket 63 in which is 
mounted an expansive spring 64 bearing the 
Wedge normally inward as the spring presses 
outward against the bore of the sleeve 50. 
The inner sides of these wedges are shaped 
to fit the exterior of the tapered bolt or ex 
pander 51, while their outer sides are pro 

65 to groove the interior of the flue F di 
rectly opposite its crimp C as shown in Fig. 
6. By preference the various wedges are 
also provided with radial projections which 
collectively make up a shoulder 66 that rests 
squarely against the front end of the sleeve 
50. The latter may be rendered removable 
from the casing 30 as by means of screws 
67 so that another set of dies or wedges 62 
may be substituted when desired. In like 
manner the face plates 68 of the casing may 
be rendered removable by any suitable 
means, so that access may be had to its in 
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33 with others with differently shaped active 
faces at their inner ends. 
With this construction of parts, power 

being applied to the driving gear 9 and a 
flue F inserted in the hole 3 as seen in Fig. 
5, when the operator places his foot on the 
treadle 23 and draws the pin 16 downward 
out of engagement with the cam face 15 of 
the clutch element 7, the spring 13 expands 
and throws the two elements and 12 into 
engagement so that the rotation of the driv 
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75 

ing gear 9 is now communicated to the main 
shaft 6. Rotation of the latter causes oscil 
lation of the ring 34 and reciprocation of the 
dies 33 in a manner above described, and the 80 
rotation of the main shaft also causes the 
Swinging movement of the lever 53 and . 
therefore the reciprocation of the expander 
51 so that the Wedges are first pressed out 
Ward by the forward movement of said ex 
pander, and then borne inward by the ex 
pansion of their own springs as the expander 
is retracted. The parts will be so timed that 
the inward movement of the outer dies and 
the outward movement of the inner dies will 
occur simultaneously, and the result will be 
that in a very short time a crimp C is formed 
on the flue F at the points illustrated in Fig. 
6. Such action of the various dies will con 
tinue as long as the operator keeps his foot 
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on the treadle 23, but when he removes it the. 
weight 22 will cause the lever 20 to move 
on its pivot 21, with the result that the pin 
16 will rise and its tip will be engaged by 
the cam face 15 on the clutch element 7 the 
next time the latter revolves. This causes 
the automatic movement of the clutch to the 
right as shown in Fig. 1 with the result that 
the spring 13 is compressed and the clutch 
teeth are thrown out of engagement so that 
the rotation of the main shaft 6 ceases, al 
though the rotation of the gears continues as 
before. 

In connection with the above-described 
mechanism preferably employ a system for 
cooling the dies and for blowing the scales 
out of the flues which are being swaged. 
This includes a pipe 70 led from a source of compiressed air to and through a three-way 
valve 71 (see Fig. 12) one arm of which is 

vided with suitable die-faces or projections connected with a tank or cylinder 72 and the 
: other arm, 73, of which leads to the Swag 
ing mechanism. On the stem of the valve 
is fixed a crank arm 5 connected by a link 
76 with a rock lever 77 which is pivoted at 
78 to a suitable bracket carried on the frame 
work, and whose other end has a roller 79 engaging a groove 80 in the clutch 7. The 
ports in the three-way valve are so disposed 
that when the clutch elements 7 and 12 are 
engaged the air pipe 70 delivers the air into 
the tank 72, but when the clutch element 7 is 
retracted as seen in Fig. 1 its groove 80 acts 
On the roller 79 and rocks the lever 77 with 

terior when it is desired to replace the dies the result that the link 76 turns the arm 75 
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and causes the ports of the valve to cut off 
the supply pipe 70 and throw the tank 72 
into communication with the branch pipe 73. 
The result of this switching of the air is that 
what has been stored or compressed within 
the tank 72 is now delivered through the 
branch 73 whose other end is directed 
against the dies which have doubtless be 
come hot during the operation of Swaging 
the flue and also directed into the end of the 
latter so as to blow out any chips or Scales 
which may have been formed in the opera 
tion of the machine. Attention is directed 
to the fact that the action of this attach 
ment is entirely automatic, because no air is 
delivered to the machine while the main 
shaft is rotating and the dies are perform 
ing their functions, and on the contrary air 
from the tank is delivered for cooling pur 
poses when the main shaft comes to rest; 
but, having exhausted the tank, the air will 
not be wasted if the parts are permitted to 
remain in this condition as they would have 
to do if the operator were changing the dies. 
The parts of this machine are of the desired 
proportions, materials, and construction con 
sistent with the following claims: 
What is claimed as new is: 
1. in a swaging machine, the combination 

with dies, means for moving the same, a 
main shaft, and connections between said 
shaft and means; of a collar fast on the 
shaft, a clutch element, splined on the shaft 
and having teeth in one end, a gear loose on 
the shaft and having teeth adapted to en 
gage those on said element, means for throw 
ing the clutch teeth normally into engage 
ment, manually controlled means for disen 
gaging them, a three-way valve whose inlet 
communicates with a source of compressed 
air supply and whose outlets are led respec 
tively to a tank and to the tool, an arm on 
the valve stem, a rock lever pivoted on a 
support and actuated by the longitudinal 
movements of said clutch element, and a link 
connecting the lever with said arm on the 
valve stem, for the purpose set forth. 

2. In a swaging machine, the combination 
with dies, means for moving the Same, a 
main shaft, and connections between said 
shaft and means for actuating the latter; of 
a collar fast on the shaft, a clutch element 
splined on the shaft and having teeth in One 
end and a cam face on its periphery, a gear 
loose on the shaft and having teeth adapted 
to engage those on said element, an expan 
sive spring between said collar and clutch 
element for throwing the clutch teeth nor 
mally into engagement, a pin adapted to be 
projected into the path of said face for dis 
engaging said clutch teeth, a three-way 
valve whose inlet communicates with a 
source of compressed air supply and whose 
outlets are led respectively to a tank and to 
the tools, an arm on the valve stem, a rock 

3. 

lever pivoted on a support and having a 
roller at one end, said clutch element being 
provided with a groove engaging this roller, 
and a link connecting the other arm of this 
lever with said arm on the valve, for the 
purpose set forth. 

3. In a flue Swaging machine, the combi 
nation with a series of internal dies having 
die faces on their outer sides and their inner 
sides beveled, a sleeve inclosing the dies, 
springs pressing the dies normally inward, 
and a tapered bolt for spreading said dies; of 
a casing secured to the sleeve and having 'a- 
dial guides, a series of external dies mov 
able in said guides, actuating mechanism 
for forcing said dies inward or retracting 
them, a main shaft having a cam and an ec 
centric, connections between said cam and 
tapered bolt, and connections between said 
eccentric and the actuating mechanism for 
moving all the dies simultaneously. 

4. In a fille Swaging machine, the combi 
nation with a series of internal dies having 
die faces on their outer sides and their in 
iner sides beveled, a sleeve inclosing the rear 
ends of Said dies, Springs in the latter bear 
ing outward within the sleeve and pressing 
the dies normally in Ward, and a tapered bolt 
for distending said dies; of a casing secured 
to the sleeve and having radial guides, a 
Series of external dies movable in said 
guides, actuating mechanism for forcing 
said dies inward or retracting them, a main 
shaft having a cam and an eccentric, con 
nections between said cam and tapered bolt, 
connections between said eccentric and the 
actilating mechanism for moving all the dies 
simultaneously, a power gear, a large gear 
meshing there with and loose on said shaft, 
its hub having clutch teeth, a clutch member 
splined on said shaft and having teeth 
adapted to engage those on said hub, and 
means for moving this member. 

5. In a flue Swaging machine, the combi 
nation with an upright casing having an 
axial hole and radial guides offset at their 
outer ends, a series of dies slidably mounted 
in Said guides, and a link pivoted to the 
outer end of each die; of a ring rotatably 
mounted around said casing and pivotally 
connected with the outer end of each link, 
and means for oscillating the ring. 

6. In a flue Swaging machine, the combi 
nation with a casing having an axial hole 
and radial guides offset at their oriter ends, 
a series of dies slidably mounted in said 
guides, and a link pivoted to the outer end 
of each die; of a ring rotatably mounted 
around said casing and pivotally connected 
with the outer end of each link, an ear pro 
jecting from said ring, a power shaft having 
an eccentric, and connections between the 
eccentric band and ear for oscillating the 
ring around the casing. 

7. In a flue expander, the combination 
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with a casing having a hole for the flue, a 
sleeve Secured to said casing with its axis in 
line with said hole, pins projecting radially 
in Ward within said sleeve, a series of dies 
located in the sleeve and having sockets 
loosely engaging said pins, and expansive 
springs between the dies and the wall of the 
sleeve; of a tapered bolt movable longitudi 
nally within said sleeve and having its coni 
cal end projecting between said dies, and 
means for moving the bolt forward and 
backward. 

8. In a flue expander, the combination 
with a casing having a hole for the flue, a 
sleeve secured to said casing with its axis in 
line with said hole, pins projecting radially 
inward within said sleeve, a series of dies 
located in the sleeve and having sockets 
loosely engaging said pins, and expansive 
springs between the dies and the wall of the 
sleeve; of a bolt slidable longitudinally 
within said sleeve and having a pointed 
front end disposed between said dies and a 
threaded socket at its rear end, an eye bolt 
whose shank is adjustably engaged in said 
socket, a power-driven rocking lever, and 
links connecting one end of said lever with 
the eye of the bolt, for the purpose set forth. 

9. In a flue expander, the combination 
With a casing having a hole for the flue, a 
sleeve secured to said casing with its axis in 
line With said hole, pins projecting radially 
inward within said sleeve, a series of dies 
located in the sleeve and having sockets 
loosely engaging said pins, and expansive 
springs between the dies and the wall of the 
sleeve; of a bolt slidable longitudinally 
within said sleeve and having a pointed 
front end disposed between said dies and a 
threaded socket at its rear end, a threaded 
member adjustably engaging said socket, a 
rock lever pivoted between its ends, connec 
tions between one end and said threaded 
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member, a power shaft having a cam groove, 
and a roller at the other end of said lever 
engaging said groove, for the purpose Set 
forth. 

10. In a flue expander, the combination 
with a casing having a hole for the flue, a 
sleeve secured to said casing with its axis in 
line with said hole, and a series of dies 
located in the sleeve; of a bolt slidable 
longitudinally within the sleeve and having 
a pointed front end disposed between the 
dies and a socket at its rear end, a member 
adjustably engaging said socket, a rock 
lever pivoted between its ends, connections 
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between one end and said threaded member, 
a power shaft having a cam groove, and a 
roller at the other end of said lever engag 
ing said groove, for the purpose set forth. 

11. In a flue swaging machine, the combi 
nation with a series of internal dies having 
die faces on their outer sides and their inner 
sides beveled, and a tapered bolt for distend 
ing said dies; of a casing having radial 
guides, a series of external dies movable in 
said guides, actuating mechanism for forc 
ing said dies inward or retracting them, a 
main shaft having a can and an eccentric, 
connections between said cam and tapered 

I bolt, connections between said eccentric and 
the actuating mechanism for moving all 
dies simultaneously, a power gear, a large 
gear meshing therewith and loose on said 
shaft, its hub having clutch teeth, a clutch 
member splined on said shaft and having 
teeth adapted to engage those on said hub, 
and means for moving this member. 
In testimony whereof I have hereunto set 

my hand in presence of two subscribing wit y p 9. 
neSSeS. . . 

JOE, CEPHAS TASSEY. 
Witnesses: 

J. B. BRADLEY, 
H. E. JACKSON. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D.C.' 
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