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Patented Dec. 10, 1929 

UNITED STATES 

1,739,152 

PATENT OFFICE 
EINER. W. LARSEN, OF MILWAUKEE, WISCONSIN, ASSIGNOR. To A. O. SMITH CORPORA 

TION, OF MILWAUKEE, WISCONSIN, A CORPORATION OF NEW YORK 

BEAO FOR MOVABLE RWENG MACENES 

Application filed May 17, 1920. Serial No. 381,893, 

The invention relates to heads for movable 
riveting machines, and to the means for actu 
ating the riveting dies when the head has been 
moved to position the dies operatively with 

is relation to the work. 
The movable riveting machine in its broad 

er aspects is not of my invention, but is the 
invention of Thorvald Hansen and Reimar 
R. C. F. Kurtze, as disclosed in their applica 

10 tion, Serial No. 507,737, filed Oct. 14, 1921, on 
which Patent No. 1,507,958, was granted Sep 
tember 9, 1924. 
My invention relates particularly to the 

riveting head which is used in the riveting 
15 machine claimed in the said patent and em 

bodies improvements whereby the said rivet 
ing machine may be better adapted to vary 
ing conditions encountered and be rendered 
more effective in the performance of its work, 

20 by reason of its larger range of action. 
The riveting machine embodying my in 

vention is designed for use as an element of 
the assemblage of machines disclosed in the 
application of R. Stanley Smith, Serial No. 

25 212,934, filed January 21, 1918, and patented 
October 15, 1921, No. 1397,020, such assem 
blage including machines which by their re 
lated, connected and successive operations, 
punch from metal plates and sheets the side 

30 and cross bar and other blanks used in con 
structing an automobile or other vehicle 
frame, shape such blanks according to the 
particular requirements appertaining to 
each, perform the necessary milling opera 

. 35 

respective positions, so that in a continuous 
operation of mechanical devices a completed 
automobile or other vehicle frame is auto 
matically produced. 
The present invention is designed particu 

larly for riveting together the side bars and 
cross bars and other parts constituting the 
frame of an automobile or other vehicle. As 

40 

45 

frames the connecting rivets are variously 
placed throughout the frame, and present 
more or less mechanical difficulties in effect 
ing the riveting operation, which requires 

50 the employment of specially designed rivet 

tions thereon, assemble the several constitu 
ent parts, and secure all of such parts in their 

is well known in the manufacture of such 

ing devices which are constructed with capa 
bility for movement into places ordinarily 
and often difficult of access. The side bars 
of the automobile frame are formed as chan 
neled bars drawn from sheet metal, as are 
also so formed the cross bars of the frame, 
and the rivets used to connect the frame ele 
ments may be inserted from either the inside 
or outside of the channel, some of such rivets 
projecting upwardly and some downwardly, 60 
while others project horizontally, as may be 
required in each particular case. 
In passing the assembled frame elements 

along the line of riveting machines positioned 
at stations along the line of the assemblage, 65 
it is necessary that the riveting head and its 
operating parts have a movement into and 
out of the path of travel of the assembled 
frame elements, so that such frame elements 
may be properly positioned with respect to 
the riveting machine, and when so positioned, 
the head of the latter may be actuated so as 
to bring the riveting dies into correct posi 
tion for upsetting or spreading the points of 
the rivets, to thus effectively unite the parts 
of the frame. The withdrawal of the rivet 
ing head and its dies from operative position 
with relation to the frame, permits the move 
ment of the latter from station to station. 
My present invention relates to a pecul 

iarly novel construction and arrangement of 
the active members of the riveting head, 
whereby the latter may be properly posi 
tioned with relation to the work and when 
so positioned may be actuated at the proper 
time to perform the riveting operations. 
The details entering into the construction 

of my invention will be later described in 
connection with the drawings forming a part 
of this specification, and the novel features 
thereof will be pointed out in the appended 
claims. . . 

In the drawings hereto attached, 
Figure 1 is a view in side elevation of an 

assembled riveting machine, in the construc 
tion of which my improvement is embodied. 

Fig. 2 is a sectional view of the said rivet 
ing machine, showing details of arrangement 
and operation. 

Fig. 3 is a plan view of the riveting ma 
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chine shown in the views previously de 
scribed, and showing in dotted lines the head 
as having been rotated for adjustment’so as 
to stand at another angle. 

Fig. 4 is an enlarged sectional view show 
ing the dies of the riveting head as separated 
to permit the movement of the assembled 
frame elements into position for the riveting 
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operation to be performed on a downwardly 
pointing rivet, and by dotted lines in riveting 
position. 

Fig. 5 is a vertical section on the line 5-5, 
Fig. 4, looking in the direction of the arrow. 

Fig. 6 is a vertical section on the line 6-6, 
Fig. 4, looking in the direction of the arrow. 

Fig. 7 is a view in side elevation showing 
the relation of the members of the riveting 
head in spreading the end of an upwardly 
pointing rivet. 

Fig. 8 is a view of the same elements, sepa 
rated to permit the movement of the frame 
into riveting position, 

Fig. 9 is a view in side elevation showing 
the elements of the riveting head in position 
for spreading the point of a horizontally ex 
tending rivet. 

Fig. 10 is a sectional view on the line 10-0, Fig. 9, looking in the direction of the 
30 
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arrow, and showing the provisions for secur 
ing alignment of the riveting members at the 
time the riveting operation is performed. 

Referring to Figs. 1, 2 and 3 of the draw 
ing, the riveting machine in its entirety is 
shown. Inasmuch as such machine generi 
cally is not of my invention, detailed descrip 
tion thereof will be omitted from this specifi 
cation, and reference may be had to applica 
tion Serial No. 507,737, hereinbefore referred 
to... It may be stated, however, that the ma 

40 chine is supported upon a stand A, adjustable 
through its base A" upon the platform A', 
and comprises a housing B, from which de 
pends a post B", which latter is both vertical 
ly and rotatively adjustable in the stand A. 

45 

shaft 
50 

The stand A is slit along its upper side and is 
provided with a circumferential step A8, 
upon which rests the encircling hub A. of a 
Stig extending arm A', on which the and its driving gears are supported. 
The hub A' is slit vertically to correspond 
with the slit in the stand, and bolts A are adapted to clamp the hub and the stand upon 
the post B", in any position of adjustment of 
the riveting head. Power is applied in any 
position of adjustment through the shaft C. 
The vertical adjustment of the riveting head 
is effected through the screw B°. The hous 
ing supports a driven shaft C provided with 
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a single crank C, which latter is employed to 
actuate the riveting dies. A general disclo 
Sure of the operation of these parts, as well as 
of the specific mechanism for driving the 
shaft C, is made in an application filed Octo 
ber 14, 1921, by B. T.Andren, Serial No. 
507,785, on which Patent No. 1491,182, was 

1,789,152 

granted April 22, 1924, to which reference 
may be had, the parts therein indicated 15, 
representing the movable riveting machines 
embodying the present invention, the rivet 
ing machines being also indicated 25 in the 
patent to B. T. Andren, No. 1408,156, 
granted February 28, 1922. It is not neces 
sary for the purposes of the present invention 
to say more than that the rotation of the 
crankshaft C imparts the several movements 
to the members of the riveting head, with 
which the present application has to do. 
The inner end of the housing B, that is that 

end of the machine which is nearest to the line 
of travel of the assembled automobile frame, 
is bored for the reception of a tubular head D, 
the shank D of which enters the bore in the 
housing B and is secured therein by means 
of a fig pind, by means of which registry 
of the parts is secured and movement of the 
tubular head Dindependently of the housing 
B, is prevented. The inner end of the hous 
ing B is split longitudinally at one side, and 
the engagement of the shank of the tubular 
head with the housing is further effected by 
means of a bolt d which acts to clamp the 
split end of the housing upon the shank of the 
tubular head. 
An adjustable pitman Econnects the crank 

C with slide F mounted in the tubular head, 
such connection between the pitman E and 
the slide F being effected by a ball and socket 
joint, as shown. The tubular head D is pro 
vided with two inwardly extending wings 
D, as indicated in Figs. 3 and 5. These 
wings are relatively stationary and are pro 
vided with cam slots d, for a purpose which 
will presently be described. A bolt d which 
passes through the said wings at a point near 
the connection of the tubular head D with 
the housing, acts as a journal for two oscil 
lating plates D which intermediate their 
ends support a short shaft d upon which 
is journalled the two armed floating lever D, 
the longer arm of which is E. by means 
of a link d to the slide F, working in the 
bore of the tubular head. The said plates 
D are separated sufficiently to receive the 
hub of the two armed lever D between them, 
and at their other ends the pivotally mount 
ed plates D carry one member, as the anvil 
G, of the riveting dies. 

Bars D' mounted also for vibratory move 
ment on the bolt d are arranged at the 
outer sides of the wings D° and are connect 
ed at their free ends by means of a bolt d, which passes through elongated openings 
d" in the free ends of the oscillating plates D', 
so that the said plates D with the die member 
G have capacity for slight movement inde. 
E. that of the side bars D5. The side 
bars Dhave formed therein cam slots d8 for 
the reception of antifriction rollers do carried 
by a shaft orjournald, which passes through 
and is supported by the longer arm of the 
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two armed lever D. The said shaft or jour- latter, the slots d in the free ends of the 
ral d is also provided with antifriction. 
rollers d', which work in the cam slots d? 
formed in the fixed wings D of the tubular 
head, previously referred to. 
A retractive movement of the slide F will 

rock the two armed lever D upon its jour 
nal, and the antifriction rollers d' working 
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in the cam slots d? in the fixed wings D, 
will serve to raise the plates D and so give 
a slight movement of elevation to the die 
member G, carried at the free end of the said 
plates, and thus create a clearance space for 
the passage of the riveting machine into po 
sition with respect to the assembled frame 
elements. A reverse movement of the slide 
F will then lower the plates D8 and the die 
into position to effect the riveting operation. 
Viewing Fig. 6, it will be observed that the 
slots d shown as formed in the plates D8 
have no function except to provide a clear 
ance for the movement of the shaft or jour 
nal d", in the oscillation of the two armed 
lever D'. - 

A riveting hammer His journalled on the 
shaft d, carried at the free ends of the bars 
D. At its lower end this riveting ham 
mer is provided with a complementary riv 
eting die, and is slotted at its upper end 
as ath. The shorter arm of the two armedle 
ver D' is shown as branched carrying an anti 
friction roller d, which works in the said slot 
h in the riveting hammer, so that as the 
two armed lever D is oscillated by the move 
ment of the slide F, the riveting hammer 
is actuated first to a retracted position to 
permit the movement of the riveting devices 
into operative relation to the assembled frame 
elements, and movement of the latter into po 
sition. The hammer is then rotated in a 
plane which intersects the longitudinal axis 
of the riveting head to riveting position, at 
which moment the riveting dies will be caused to approach each other by a parallel mo 
tion and complete the riveting operation by 
spreading the rivet then between the dies, 
so as to unite the parts. 
Viewing Fig. 4, when the two-armed lever 

D has made its throw to the dotted line po sition at the left to bring the riveting jaws 
into position for the performance of a rivet 
ing operation, the rollers d', operating in the . 
ends of the curved cam slots d formed in the 
fixed wings D, operate to depress the levers 
D° so as to advance the anvil G carried by 
the said levers D into the dotted line po 
sition. In this movement the rollers d, oper 
ating at the outer ends of the curved slots 
di formed in the side bars D', act to raise the 
said side bars, and the roller d' on the short 
arm of lever D having rotated the ham 
mer H to the dotted line position and at 
this moment been brought into engagement 
with the upper end of the slot h of the ham 

3. 

levers D permitting such upward move 
ment of the hammer. It follows, therefore, 
that at the instant of the riveting operation, 
the hammer H and the anvil G have their 
faces in parallelism, so that the compression 70 

exerted upon the rivet is directly in the axial . 
line thereof. 
The mechanism thus far described is de 

signed to upset or spread a rivet passed 
through the upper flange of the side bar of an 
automobile frame, and connect the crossbar 
or gusset thereto. In performing this oper 
ation, the dies or members of the riveting 
head are separated as described to permit the 
automatic positioning of the riveting devices. 
in operative relation to the assembled frame 
elements, and the hammer is then rotated into 
riveting position, followed by a movement of 
both dies toward each other to effect the 
riveting operation. Upon the completion of 
such riveting operation the dies are separated 
and the riveting head retracted as described 
to permit the further automatic movement of 
the frame to another station in the assem 
blage of machines. It will be understood that 
the riveting dies and hammers will be prop 
erly formed so as to meet the requirements at 
tendant upon the variously placed rivets, and 
although different forms of dies and anvils 
and actuating connections will be used, my 
invention is not departed from in so con 
structing the parts as to meet the exigencies 
existing in each particular case. 

Figs. 7 and 8 show an arrangement adapted 
to spread a rivet passed through the lower 
flange of a side bar, to connect necessary 
frame elements thereto. In these views the 
tubular head D is provided with wings D 
as before. The oscillating plates D which 
carry one of the die members of the riveting 
head are pivoted by means of studs d to the 
wings D. The two armed lever D0 is jour 
nalled at do upon a short shaft mounted in 
the oscillating plates. A tie rod d' unites 
the wings D20 and tie rods d unite the oscil 
lating plates D80. The riveting hammer H. 
is pivoted to one end of a link doscillating 
about a shaft d', set in the plates D. The 
said plates are provided with cam slots d', 
in which work antifriction rollers carried by 
the short shaft d', mounted in the riveting 
hammer. The two armed lever D, con 
nected at one end to the slide F by the link 
d, oscillates upon the short shaft do carried 
by the plates D, and by means of a link di 
is connected at its other end with a two armed 
lever d' mounted intermediate its ends upon 
a studd, fixed in the oscillating plates D. 
The pivot connecting the link d with the 
first mentioned arm of the lever d' is pro 
vided with an antifriction roller which is 
guided in a slot d', formed in the wings D'. 
The other arm of the lever d is connected 
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4 
which the hammer His mounted. From the 
construction described, it will be seen that a 
retractive movement of the slide F will sep 
arate the die members of the riveting head 
to permit the retraction of the head the as sembled frame elements to pass into riveting 
position, and that a reverse movement of the 
slide will, through the connection described 
act to bring the riveting hammer into posi 
tion and then to effectuate a movement of the 
riveting devices to spread the rivet and unite 
the parts of the frame, in the manner previ 
ously described. 
In Fig. 9 Ihave shown my invention as em 

15 bodied in a construction adapted to perform 
the riveting operation at those points where 
the rivets are extended horizontally in the 
frame. The tubular head D is provided with 
wings D', which are tied together at do. 

20. These wings are provided with a cam slot d 
and a guiding slot d'. One of the riveting 
dies, the anvil, for example, is supported by 
the wingsD9 with its face in a vertical plane. 
The hammer head H carrying the comple 

25 mental riveting die, is provided with stub 
shafts h? and he which carry antifriction 
rollers working in the slots d and d, re 
spectively. The two armed lever D9 is piv 
oted at d upon a stud mounted in the said 
wings. The first arm of the said lever is con 
nected by means of a link d to the slide F as 
before. The other arm of the said lever is 
connected by means of a link d to the stud 
h’ mounted in the hammer head H20. The 
configuration of the slot d is such that dur 
ing the upward travel of the antifriction roll 
er of the shaft h” therein, the hammer will 
be withdrawn to an elevated position to per 
mit the assembled frame elements to be moved 
into riveting position. In such movement 
the slot d'acts merely to guide the stub shaft 
h', on which the hammer will rotate as the 
shaft h” passes into the cam portion of the 
slot. The retraction of the riveting head will 
likewise withdraw the anvil from the path 
of movement of the frame elements, thus per 
mitting unobstructed passage of the latter 
into position for the performance for the 
riveting operation. Reverse movement of the 
slide F will act to bring the riveting hammer 
into proper position for the riveting oper 
ation, and further movement of the hammer will cause it to spread the rivet through the 
pressure applied during the final portion of 
such movement. c. . . 
In order to insure that the hammer may 

travel in a parallel path at the moment, the riveting operation is performed, I provide 
means for positively guiding the said hammer 
during the final portion of its movement. 
The opposed faces of the wings D are pro 
vided with a channel d', for the reception of 
registering projections d formed upon the 
sides of the riveting hammer. The operation 

65 of this feature will be clear from an inspec 
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rtion of Figs. 9 and 10 of the drawings. It will 
be understood that each of the several forms 
of riveting heads shown will be provided with 
similar means. - 
Having thus described my invention, what 

I claim and desire to secure by Letters Patent 
of the United States, is: 1. In a riveting press, a stand, a head sup 
ported thereon and provided with cams, co operating pivoted riveting jaws supported on 
the head, and a slide movable in the head for actuating the riveting jaws through the said 
C.S. 

2. In a riveting press, a stand, a head Sup 
ported thereon and provided with wings and 
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cams, pivoted riyeting jaws supported on the 
head, a pivoted lever between the wings, and 
a slide movable in the head and connected to 
the said lever for actuating the riveting jaws 
through the said cams. 3. In a riveting press, a riveting head pro 
vided with a fixed cam, a riveting jaw in the 
form of an anvil pivotally supported upon 
the head, a riveting jaw in the form of a ham 
mer also pivotally supported upon the said 
head, and means actuated by the fixed cam to move the said jaws to perform a riveting 
operation. - 

4. In a riveting press, a riveting head pro 
vided with a fixed cam, a riveting jaw in the 
form of an anvil pivotally supported upon 
the head, a riveting jaw in the form of a ham 
meralso pivotally supported on the said head, 
a slide, and means operated thereby for actu ating the riveting jaws through the said cam 100 
to perform a riveting operation. 

5. In a riveting machine, a riveting head, 
and pivoted levers mounted thereon carrying 
riveting dies, in combination with a cam fixed 
upon the head, a cam upon one of the levers, 105 
a shaft carrying rollers engaging the said 
cams, and means for actuating the shaft to 
cause the riveting dies to perform a riveting 
operation. - 

6. In a riveting press, a riveting head, a 10 
cam fixed thereon, a lever carrying a riveting 
die pivoted upon the riveting head and pro 
vided with a cam, means engaging the fixed 
cam and movable thereby to move the lever 
through its cam to cause the die to perform a lls 
riveting operation. - 

7. In a riveting press, a riveting head, a 
riveting die, a fixed cam and a movable cam, 
and means operated by the fixed cam to move 
the movable cam to cause the die to perform a 12C 
riveting operation. 

8. In a riveting press, a movable riveting 
head, a riveting die, a fixed cam and a mov 
able cam, and means operated by the fixed 
cam to move the movable cam to cause the 12 
die to perform a riveting operation. 

9. In a riveting press, a riveting head, a 
riveting jaw in the form of an anvil pivotally 
supported upon the head, a riveting jaw in the 
form of a hammer also pivotally supported 13 
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upon the said head, the pivots of said jaws 
being located at different distances from the 
operating faces of the jaws, and means to 
move the said jaws to perform a riveting op 
eration. . . . 

10. In a riveting press, a riveting head pro 
vided with a fixed cam, a riveting jaw in the 
form of an anvil supported upon the head, a 
riveting jaw in the form of a hammer pivot 
ally supported upon the said head, and means 
actuated by the fixed cam to move the pivoted jaw to perform a riveting operation. 

11. In a riveting press, a riveting head pro 
vided with a fixed cam, a riveting jaw in the 
form of an anvil supported upon the head, a 
riveting jaw in the form of a hammer pivot 
ally supported on the said head, a slide, and 
means operated thereby for actuating the 
ipivoted jaw through the said cam to perform 
a riveting operation. 

12. In a riveting press, a riveting head pro 
vided with a fixed cam, a riveting jaw in the 
form of an anvil supported upon the head, a 
riveting jaw in the form of a hammer pivot 
ally supported upon the head, a slide, and 
means moved thereby over the fixed cam for 
actuating the pivoted jaw to perform a rivet 
ing operation. 

13. In a riveting press, a first pivoted lever 
2arrying a riveting jaw, a second pivotedle 
ver carrying a riveting jaw, a vibrator lever 
mounted upon the first pivoted lever and ac 
tuating the second pivoted lever, cam devices 
intermediate the vibrator lever and the plv 
oted levers for actuating the pivoted levers, 
and means for actuating the vibrator lever to 
effect a riveting operation. 

14. In a riveting press, a riveting head com 
prising movable jaws pivoted at different dis 
tances from their faces carrying co-operating 
riveting dies, a single, floating vibrator le 
ver, and connections therefrom to actuate the 
said jaws to effect a riveting operation. 

15. In a riveting press, a riveting head com 
prising movable jaws pivoted at different dis 
tances from their faces carrying co-operating 
riveting dies, a single, floating vibrator le. 
ver pivoted upon one of the jaws, and connec 
tions for operating the other jaw therefrom. 

16. A riveting head having jaws carrying 
cooperating riveting dies, a pivotal mounting 
for each of the jaws, the pivots being rela 
tively arranged to permit rotational move 
ment of both jaws about a common pivot and 
rotational movement of one jaw about an 
other pivot, a single actuating member en 
gaging both jaws for producing said rela 
tive jaw movements and effective during rivet 
upsetting action of the dies to produce sub 
stantially rectilinear movement of one Jaw. 

17. A riveting head including a pair of 
pivotally mounted jaws, means mounting one 
of said jaws for rotational movement into 
and out of riveting position through a wide 
Swing on a short radius, means cooperating 

5 

with said means for mounting said jaw for 
movement through a short swing on a long 
radius during riveting operation, which lat 
ter movement is substantially rectilinear, and 
a single actuator for effecting said movements 
in succession. 

18. A riveting head including an upper and 
a lower jaw, cooperating riveting dies mount 
ed on said jaws, means mounting said lower 
jaw for Swinging movement through an arc 
downwardly and upwardly into a position 
at one side and above the horizontal plane of 
said upper jaw, additional means mounting 
said lower jaw for a short substantially rec 
tilinear movement toward and away from said upper jaw g the riveting operation, 
means mounting said upper jaw for move 
ment toward and away from said lower jaw, 
said several means producing a short move 
ment of said jaws away from each other to 
release the riveted article and a wide swing 
of Said lower jaw into position as stated per 
mitting ready manipulation of work under 
said upper jaw, and a single actuator for op 
erating said jaws. 
In testmony whereof, I have signed my 

name at Milwaukee, this 30th day of April, 
1920. 

EINER, W. LARSEN. 
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CERTIFICATE OF CORRECTION. 
Patent No. 1,739,152. Granted December 10, 1929, to 

EINER W. LARSEN. 
It is hereby certified that error appears in the printed specification of the 

above numbered patent requiring correction as follows: Page 4, line 5, after the 
word "head" insert the word "and"; same page, line 68, for the word "will" read 
"may"; and that the said Letters Patent should be read with these corrections 
therein that the same may conform to the record of the case in the Patent Office. 

Signed and sealed this 18th day of February, A. D. 1930. 

M. J. Moore, 
(Seal) Acting Commissioner of Patents. 

w ', 


