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This invention relates to improvements in 
timing and reversing mechanism, and has for 
its object to provide a mechanism especially 
adapted for use in conjunction with a rivet 
ing or similar type of machine. 

It is. Well known that in pressure rivet 
ing operations, especially where the operator 
is paid. On a piece-work basis, that the tend 
ency is to hurry the work and allow insuffi 
cient time for the rivet to set under the rivet 
ing pressure. In other Words, the operator is 
inclined to hurry the return stroke of the 
riveting die, before the rivet has had sufficient 
time to set. This results in defective rivet 
ing and necessitates calking to prevent leak 
age; along the riveted joint. 
My present invention consists of a mecha 

nisin which will function to control flow of 
actuating fluid to the riveting or other ma 
chine with which the mechanism is used in 
such wise that upon depression of the operat 
ing lever the machine will commence its rivet 
ing or working stroke. As soon as resistance 
to this stroke has caused the pressure of the 
actuating fluid in the cylinder to build up to 
a desired point, this built up pressure is trans 
mitted to my timing mechanism, and control 
of the machine for the balance of its cycle 
is removed from the operator to the mecha 
nism. The latter may be set to permit a cer 
tain time to elapse after the riveting or other 
operation is initiated before the Working tool 
is returned to initial position ready for repe 
tition of its cycle of operations. 

Other objects reside in the details of my 
mechanism and the operative connection to 
the working machine. These objects will be 
more fully described in the following specifi 
cation and shown in the accompanying draw 
ings, in which 

Fig. 1 is a vertical section along line. 1-1 
of Fig. 2. 

Fig. 2 is a similar section taken at right 
angles to the section of Fig.1. 

Fig. 3 is a vertical section along the line 
3-3 of Fig. 1. 

Fig. 4 is a diagrammatic view illustrating 
the adaptation of my mechanism to a riveter, 
the jaws and sides thereof being drawn to a 

larger Scale than the balance of the illustrated 
apparatus. - 

Like numerals refer to the same elements. 
throughout the drawings. 10 designates a 
box or casing having the base portions 10 
and the Supporting feet 10° apertured for 
insertion of fastening bolts or the like to 
secure the casing to the floor or foundation. A 
supporting frame generally indicated by 
numeral 11, extends into the casing 10, being 
Supported by its flanges 11 which are bolted 
to the side walls of casing 10 and form a cover 
therefor. This frame is provided with the 
Spaced walls 11 and 11, between which ex 
tends the connecting portion 11 (see Fig.2). 
At the bottom the walls 11 and 11 are con 
nected by the base plate 11, which is extended 
as Oile side to form a supporting base for an 
electric motor, generally indicated my nu 
meral 12. Near the lower extremities of the 
Walls 11, 11, are provided supporting lugs 
18, each having a concaved arcuate seat i3. 
therein, these lugs being in opposed align 
lilent. An expansible head, generally indi 
cated by numeral 14, is provided, this being 
formed of two telescoping tubes 14 and 14. 
The larger tube 14 is provided with an en 
larged head portion 14 threaded thereon and 
having the laterally projecting trunnion por 
tions 14 mounted in the seats of supporting 
lugs 13 described above. This head 149 is 
provided with the angular duct 14 which 
connects at one end with the interior of a 
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hetallic cylindrical bellows member 16 and 
at the other end with the fluid supply duct 85 
17, which extends upwardly through the cas 
ing, as shown in Fig. 4 for example. This 
tube. 1 is either constructed of sufficient flex 
ibility. Or has a flexible section interposed to 
accommodate the rocking motion of the tele 
Scopic tube 14 on its trunnions 14. At its 
upper end the member 16 is provided with 
a head, 16 threaded into engagement with 
the lower end of inner tube 14a. The latter 
is slotted near its lower portion as indicated 
by numeral 14, and a pin 18 extends through 
said slot, being anchored at its ends in the 
Outer tube 14. Slots. 14' permit relative 
movement of the inner tube 14 with respect 
to the Outer tube 14. Extending across the 
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tube 14 at the upper end thereof is 
the fixed pin 19, and between pins 18 and 
19 extends a coiled spring 21 under compres 
sion. At the upper end of tube 14 is pro 
vided a head 145 threaded thereto, this head 
being provided with the spaced upwardly 
extending lugs 14 between which extends the 
shaft 23 carrying the roller 24 and ball bear 
ings and container 25 mounted upon the shaft 
23 between the lugs 14 (see Figs. 1 and 2). 
Projecting outwardly and downwardly from 
the head 145 are the fingers 14, having the 
angularly disposed lugs 14 at their lower 
extremities, as shown in the drawings. Pro 
jecting downwardly from the lower head 14° 
is the apertured boss 14", through which is 
inserted the laterally projecting pin 25 car 
ried by the threaded stud 26 and threaded 
into suitable apeiture in the Small lug 11 ex 
tending upwardly from base flange 11 (see 
Fig. 2 for example). The stud 26 is larger 
in diameter than the pin 25 and the shoulder 
is formed in this manner, against which abuts 
the disc 28 shouldered to form a seat for one 
end of the coiled compression spring 30, the 
other end of which engages the sliding plug 
31 on the pin 25, this plug being slidable on 
the pin and also shouldered for accommoda 
tion of the coiled spring 30. This plug 
presses against its boss 14". The force 
exterted against this boss may be varied by 
adjusting the position of the stud 26, which 
is provided with the slot 26° in one end for 
engagement by a screw driver or the like for 
locking in adjusted position by the lock nut 
32. Mounted upon the top of the cover flange 
11 is the auxiliary casing 35, having the side 
walls 36, through and between which extends 
the bolt 37. At one end the casing 35 is 
slotted at 35 to accommodate the operating 
handle 40, which is pivoted intermediate its 
extremities upon the bolt 37. This operating 
handle 40 is bifurcated to form the spaced 
arms 40, the outer end of one of which is 
provided with the inwardly directed lug 40 
(see Fig. 2). Located between the arms 40 
are a pair of spaced guide plates 42, between 
which is secured a cam plate 43 by the bolts 
44 or the like. This cam plate 43 is provided 
with a double curve, one portion 43 of which 
is contacted by the roller 24 during the rivet 
ing stroke, the other portion illustrated in 
dotted lines in Fig. 2 and designated by nu 
meral 43', is acted upon by such roller to re 
verse the control of the machine. The guide 
plates 42 and cam plate 43 are also pivoted 
upon the bolt 37. The cam plate 43 is pro 
vided with the spaced sockets 42° in the upper 
portion thereof. In each of these sockets is 
seated one rounded end of a link 45, these 
links being pivoted at their other ends to 
the lower extremity of cut-off valve 46. It 
will be apparent that by this construction, 
upon either direction of movement of the 
operating handle 40 about the bolt 37, one of 
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the links 45 will be raised and the valve 46 
lifted from its seat thereby. 
The guide plates 42 are extended laterally, 

as indicated by numeral 42', and between 
such extremities extends the pin 49, upon 
which is rotatably carried the pulley 50, par 
tially around which extends the cord or cable 
51, the latter being prevented from leaving 
the groove and pulley 50 by the guard 50 
(see Fig.2). 
of operating handle 40 underlies one of these 
plate extensions 42", and has secured to it at 
40° one end of the cord 51. At the other end 
of the cord is secured the weight 53. At one 
side of one of the plate extensions 42 is se 
cured a stud 56, around which is bent one end 
60 of a clutch operating rod 60. At its lower 
end rod 60 is provided with the lock nuts 62 
threaded thereon. A coiled spring 63 ex 
tends upwardly from such lock nuts, and a 
collar 64 is mounted thereabove to slide on 
rod 60. Spaced from the spring and located 
thereabove is the clip 65 split and bolted in 
adjusted position to the rod by the bolt and 
nut 66. 
On the shaft of motor 12 is secured a sheave 

or pulley 68, around which is mounted the 
belt 69 also running around the drive pulley 
70, which is carried upon shaft 71. To this 
shaft is secured a worm 718 meshing with the 
worm gear ring 73. This ring is frictionally 
held against the outer clutch of the gear disc 
75 by means of spring portions 76 of a sec 
ond disc 76. This construction permits slip 
ping of the gear ring 73 should the mecha 
nism driven thereby encounter an unusual 
resistance. - 

The gear disc 75 is rotatably mounted upon 
the shaft 80, and is provided at its hub por 
tions 75 with clutch teeth 75°. Splined to 
and slidable upon the shaft 80 is a clutch 82 
grooved at 82 to accommodate the ends of 
shifter fork 83. Extending downwardly and 
outwardly from one of the lugs 72 is the arm 
85, at the lower end of which is journaled the 
rod 86, to which is secured the clutch shifter 
83 adjacent one end. Adjacent the other end 
is the actuating arm 87 likewise secured to 
such rod and provided with the angularly dis 
posed finger 87 (see Figs. 1 and 3), this fin 
ger being apertured to permit insertion there 
through of the clutch rod 60, this finger 87 
being contactable by the spring washer 64 or 
the clip 65, depending upon the direction of 
movement of the rod. It will thus be appar 
ent that the rod 60 may be actuated to shift 
the clutch 82 into or out of mesh with the 
clutch teeth 75 of worm gear disc 5. At 
its other end the rod 80 is provided with a 
pinion 90 secured thereto, this pinion mesh 
ing with the gear 91, having on its outer rim 
a plurality of holes 91 spaced at calculated 
intervals. This gear 91 is rotatably mounted 
upon the shaft 92 journaled in bosses 11 of 
walls 11 and 11. To one end of the shaft 92 

The lug 40 on the extended end 
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is secured a handle 94, in the end of which is 
slidably mounted the pin. 95 having a knob 
95° at one end and a projecting tip 95 at the 
other, adapted to be inserted in any one of 
the holes $18. The large shoulder 95° limits 
the entry of this pin into the holes and also 
serves to receive the thrilst of compression 
spring 97, this construction functioning to 
oriasily Blaintain the pin in engagement 

with the selected hole in the gear 91. From 
one spoke of the gear 91 extends the pin 91. 
to which is secured one end of the coiled 
spring 98, the other end thereof being an 
chored to the side wall 1, this spring being 
constructed of tempered metal functioning 
in a manner similar to that of a clock Spling. 
A pair of spaced striker arms 100 are secured 
to the shaft 92, these arms being located and 
arranged to strike the fingers 14 in their orbit 
of travel. 

It will be apparent that when the shaft 80 
is clutched to gear 75, the pinion 90 will ro 
tate gear 91 against the action of Spring 98 
which will be wound up. The rotation of 
gear 91 is in turn transnitted to shaft. 92 and 
thus to the striker arms 100, which will be 
rotated until they strike the fingers 14'. The 
de-clutching of the shaft 80 after such move 
anent will result in the gear 91 being returned 
to normal position by the coiled spring 98. 
A lug 11 projects from the wall 11 from 
the casing and is provided with a pin 101 
extending therethrough, having the head 
10 it at one end (see Fig. 2). A collar or 
washe 102 of rubber or other resilient ma 
terial is interposed between the head 101 and 
the lug 117. Projecting from one spoke of 
the gear 9 is the projecting lug 91, which 
will contact with the cushion head 101 of 
pin 101 to determine the normal or rest posi 
tion of gear 91. 

Extending upwardly from the casing 35 is 
the valve block 120 in which are provided the 
valve chambers 121 and 122. In the former 
is provided a seat 121 upon which no mally 
seats the soft collar 123 carried on the valve 
123. In the upper portion of the chanber 121 
is provided a coiled compression spring 125. 
extending between the end of the chamber 
and the sliding cap 123° secured to the valve 
123 by the nut 123 threaded on a threaded 
extension 123 of valve 123. This cap 123° 
this serves to maintain the soft collar 123 
clamped to the valve stem 123 against en 
larged flange 1239 thereof, and acts as a guide 
for the valve. This valve is normally insin 
tailed in closed position by the compression 
of spring 25. A washer 126 of leather or the 
like is provided to co-act with the cap 123° to 
prevent leakage of operating fluid. An oper 
ating fluid supply pipe 130 leads to the valve 
chamber 121, while therefrom leads the duct, 
121 to the second valve chamber 22, in which 
is mounted the balanced piston valve 131 of 
corventional construction having the exhaust 

3 

elbow 1318. From the valve chamber 122 lead 
the ducts 133 and 134, the former being ar 
ranged to supply actuating fluid for the rivet 
ing stroke for example, the latter supplying 
actuating fluid for the exhaust stroke, these 
ducts also serving for exhaust froin the re 
spective ends of the cylinder. Extending 
downwardly from the lower end of valve 131. 
and pivotally attached thereto is the link-188 
pivoted at its other end on the bolt i39 extend 
ing between the guide plates 42. By this con 
struction pivotal movement of the operating 
handle 40 in one direction will function to 
supply actuating fluid to one end of the na 
chine cylinder permitting exhaust from the 
other end, and movement of the operating 
handle in the opposite direction will reverse 
these flows. 

Projecting downwardly from the top of 
casing 35 are the stop studs 140, limiting the 
pivotal movement of the operating handle 
40 in each direction. 
In Fig. 4 I have designated the machine 

cylinder by the numeral 145, the same being 
provided with an actuating fluid chest 145° 
to which the fluid is supplied from the valve 
chamber. 150 indicates the movable die car 
ried by the die plunger 151, while therebe 
neath is located the stationary die 152. Pro 
jecting outwardly from the upper end of 
plunger 151 and movable there with is the 
plate 154 apertured to accommodate the rod 
155 which is provided with the head 155° at 
its upper end. This rod 155 is slidably ex 
tended through a second fixed plate 156, pro 
jecting outwardly from the fixed iaw 158 of 
the machine. At its lower end the rod 155 
carries the link 155 to which is attached the 
end of Bowden wire 160, which is reciprocable 
in a flexible tube 161 of well known construc 
tion. One end of this tube is anchored in 
the bracket 163 and the other end is carried 
to and secured to the cover flange 11 (see Fig. 
2). The corresponding end of Bowden wire 
160 is provided with a securing button 160 at 
tached to the operating handle 40. 

It will be apparent with this construction 
that when the mechanism is in the position 
shown in Fig. 4, for example, with the plung 
er 151 and die 150 retracted from riveting 
position that the operating handle 40 may be 
depressed without interference from the Bow 
den wire control, as the stem 155 will rise ver 
tically with respect to plate 154. Lift of 
handle 40, however, is prevented by the head 
155 on stem 155, so that the control valve may 
not be moved to reverse position which would 
result in waste of air. When the die has conn 
pleted a riveting stroke, the sliding engage 
ment of plate 154 with stem 155 will permit 
relative movement without affecting the posi 
tion of the Wire 160. As will be explained 
later, the operating handle is moved to reverse 
position or upwardly from normal position 
on the return stroke, and is returned to noir 
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mal position shown in Figs. 2 and 4, for ex 
ample, by the upward movement of the plung 
er 151 and plate 154, thus bringing the delay 
and timing mechanism to neutral position. 
Check valves 133 and 134 are inserted in the 
respective pipes 133 and 134 and by-pass pipes 
133 and 134 extend thereal'ound respective 
ly. In these by-pass pipes are provided the 
reversely actuating check valves 133° and 1349 
respectively to permit by-pass and exhaust of 
air from that end of the cylinder to which the 
actuating fluid is not being admitted. The 
purpose of this by-pass and check, waive con 
struction is to permit flow of actuating fluid 
in one direction through the main pipe, the 
check valve 133 or 134 opening to permit 
such flow, and the check valve 133° or 1349 
closing to prevent flow through the by-passes. 
Reverse flow in either line is prevented 
through the main pipe by the check valves 
133° and 134 closing and forcing the flow 
through the by-pass pipes, the check valves 
133° and 134 therein opening to permit such 
flow. By this means I am enabled to regu 
late the flow in the two directions in each 
line by properly selecting or adjusting the 
orifice in the check valves. For instance, flow 
through the check valves 133 or 134 may be 
actuating flow of the fluid under pressure 
which may be relatively restricted, while flow 
through either of the by-passes will be ex 
haust flow and will be relatively unrestricted 
to permit free exhaust. 

Secured by bolts 200 or the like to the side 
wall 11 of the frame is the oil trough 201 
(see Figs. 1 and 3, for example), through 
which rotates the Worm gear 73, the same 
being thereby constantly lubricated. 
Depending from the cover flange 11 is an 

oil reservoir 203, from which lead a plural 
ity of lubricating pipes 204 to the various 
bearings and other elements requiring con 
stant lubrication. A cover 205 is provided 
for this reservoir to permit refilling from 
time to time as required. 
In the operation of the machine, aSSun 

ing the pipe 130 to be attached to a source 
of actuating fluid under pressure and the 
parts in normal position, as illustrated in the 
drawings, the operation is as follows: The 
operator depresses the operating handle 40 
whereby the same is pivoted about the bolt 
37. A lift will be thereby exerted upon the 
extension 42 of guide plate 42 through the 
finger 40b, which will result in a partial rock 
ing of the guide plates and cam plate 43 
about the bolt 37. A lift Will be thereby 
imparted by the right hand link 45 as viewed 
in Fig. 2 to the valve stem 123, thereby per 
mitting flow of fluid under pressure to the 
valve chamber 122 through duct. 121". This 
same movement of the guide plates 42 lifts 
the control valve 131 through the medium 
of link 138 to position in which actuating 
fluid will flow through duct 133 to the ma 
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chine cylinder 145 to effect the working 
stroke of the riveting die 150. The same 
movement of valve 131 opens the duct 134 
to the atmosphere through elbow 131° and 
permits exhaust from the opposite end of 
cylinder 145. The rocking of the cam plate 
43 alters the reiation of the arcuate surface 
43 with respect to the roller 24, and the coil 
spring 30 acting on the lower end of the tele 
scopic expansible member 14 Swings the same 
around its trunnions 14 to a right hand po 
sition from that viewed in Fig. 2. The com 
pression of spring 21 serves to maintain the 
roller 24 in contact with the cam during this 
movement. As the piston in cylinder 145 
moves from the right hand end of such cyl 
inder on operative stroke, the pressure in 
member 16 will not be appreciably raised due 
to the angle of the connection of supply pipe 
1 to pipe 133, as shown in Fig. 4. As the 
die 150 encounters resistance from the rivet, 
for example, the pressure in cylinder 145 will 
build up, and such pressure is transmitted 
back through pipe 17 to the member 16, which 
expands and in effect locks the cam and roller 
in right hand position as soon as the pres 
Stire in the member is sufficient to overcome 
he downward pull of weight 53 acting On 
he extension 42 of guide plate 42. As ex 
plained above, this movement of the operat 
ing handle or lever 40 is not interfered with 
by Bowden wire 160 owing to the sliding 
engagement of stem 155 with plate i54. As 
soon as the pressure in member 16 has built 
up to a predetermined point, as for exam 
ple 55 pounds which I find sufficient for use 
with a line pressure of 100 pounds to the 
square inch, the operating handle 40 may be 
released as movement upwardly thereby will 
inot affect the position of cam 43 due to the 
locking or resistance by the telescopic mem 
ber 14, just described. It will be appreci 
ated that the time required for the pressure 
in the sylphon to build up to this point is 
very slight, but this construction and ar 
rangement permits the operator to reverse the 
riveting die 150 should he so desire before 
the die encounters resistance, but the resist 
ance builds up so rapidly after the rivet is 
contacted by the die as to almost immedi 
ately lock the cam and roller in their right 
hand position. - 
The electric motor 12 is running constant 

ly at a comparatively high rate of speed, 
and during the non-operation of the mecha 

M 

s 

nism the rotation which is transmitted to 
the large pulley 70 is of no effect, as such 
rotation is transimitted through shaft 71 and 
worm 71° to gear 73 which will rotate on 
and relative to shaft 80. When the operat 
ing handle 40 is depressed, however, the up 
ward movement of the right hand end of 
guide plate 42 is transmitted through ciutch 
rod 60 and the spring collar 64 is brought 
into contact with lug 87 at the end of le 
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ver 87, and the latter is partially rotated to 
mesh clutch 82 with the toothed hub 75 of 
gear disc 75, the spring 63 exerting a yield 
ing force upon the lever 87 so that should 
the clutch teeth not mesh at first, partial slip 
will be permitted until mesh occurs. As soon 
as: the clich illenbers have meshed the 'o- 
tation of worm gear 73 is transmitted to shaft 
80 and thereby to pinion 90, which in turn 
l'oiates geai 91. It will be appreciated that 
this gear train greatly redices the speed 
which, for example, in the proportions shown 
is reduced fron: 1750 i. i. 3. at the motor 
to 1. R. P. M. at shaft. 92. 
The aim 94 in as previously been set at a 

point corresponding to a desired delay, this 
delay being obtained by the amount of ro 
tation required of shaft 92 before striker 
arins 100 encounter lugs 14 and return tele 
scopic member towai'd normal position. 
When the aim 94 is in engagement with gear 
91 rotation of the latter will be transmitted 
to shaft 92, and thereby to the striker arms 
100, against the resistance of coiled spring 98. 
As soon as the weight 53 acting upon the 

guide plates 42 and cam 43 is sufficient to 
overcome the upward thrust of the telescopic 
member 14, due to its shortening torque ai'il, 
the guide plates and can together with the 
operating handle 40 will be reversely rocked, 
thus assisting the return of the telescopic 
member 14 toward neutral position. There 
being no restraint, upon operating handle 40 
from Bowden wire 160 due to the previous 
downward movement of plate 154, the roller's 
and telescopic member will be noved past 
inorinal or rest position :o the left thereof, 
and ieft, hand link 45 will raise the valve 
seen 123, which has been moved to closing 
position under the action of Spring 125 as 
the guide plates and 'cam reach neutral posi 
tion. At the same time through the medium 
of link 138, the control valve 131 is moved 
downwardly through and past normal or 
rest position shown in Fig. 2 for example, 
which results in the opening of duct. 134 to the 
passage of the fluid under pressure, and at the 
salue time-duct. 133 is open to exhaust through 
ellow 131. Since there is no resistance save 
the friction of the noving machiae parts on 
return stroke this stroke is relatively rapid. 
Aspiate 154 in its upward return movement 
picks up head 155°, the Bowden wire 160 
will act upon the operating lever 40 to re 
turn the same to noimal position. 

iDuring the same period the pressure in 
the member 16 is exhausting and the upward 
thrust upon the cann and guide arms is being 
lessened until it reaches normal. This re 
turn movement of lever 40 is transmitted 
through finger 40 to the guide plates 42 and 
cam 43 and the apparatus is returned to 
normal position, obviously moving control 
valve to such position and permitting closure 
of mail cut of valve 123. 

S 

To limit the movement of the guide plates 
and lever in either direction, I provide stop 
studs 140 indicated thereabove at either side 
of the links 45. 

During the return of the guide plates from 
ght hand position, the clutch rod 60 is 

liioved de Wai'ai'dly and clip 65 will contact 
figer 87 to obviously de-clutch the gear 
(list' is from the driving mechanism, where 
upon positive drive of gear 91 is terminated 
aid the coiled spring 95 acts to reversely 
rotate the gear 91 until the cushioned stop 
in 10i' is encountered. 
Should anything, occur due to the fault of 

the nechanism or other cause to delay, the 
de-clutching of gear. 75, the friction connec 
tion between the gear disc and the gear ring 
3 will permit slip and prevent, breakage of 

the driving means. - - 
It will be apparent that a certain fixed 

period of time must elapse between the in 
ception of the riveting action, and the return 
of the parts to normal, even when the arm 
94 is set in position for minimum delay. This 
period of time, however, is constant and is 
Sorelatively small as to permit a minimum 

f delay - should it be described to ; dispense O 

with the delay function of the mechanism. 
A plurality of holes 91... are provided at 
definite intervals about the rim of gear. 91, 
2nd these holes may be located to provide 
certain definite periods of delay, as for ex 
ainple one for each second of delay desired, 
An access opening 10 is provided at one 

side of the casing for access to the timing 
mechanish for resetting. This is normally 
closed by means of a cover 205 which may be 
padlocked or otherwise secured in place, to 
prevent interference with the setting of 
the machine except by those authorized to 
do so. 

it will be apparent that the operator hay 
ing started the riveting stroke may not in 
terfei'e with the Sahe, after the rivet is con 
tacted by the die, so that it is impossible for 
him to shortein or interfere with the time for 
Setting of the rivet. It is merely necessary 
for him to press the operating lever 40, and 
as soon as the rivet is contacted by the die, he 
may release the handle and the riveting op 
eration will be completed, and after, the first 
delay period has elapsed, the control, and op 
erating mechanism will be returned to normal 
or rest position ready for a new stroke. 
This insures accurate operation at maximum 
rapidity, consistent with the required de 
lay period. 

it will be obvious that my invention is 
Susceptible to modification, and I do, not 
wish to be restricted to the form shown and 
described, except as defined in the appended 
claims. 
What I claim is: 
1. In combination, a riveter comprising 
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to reciprocate the same, a control mecha 
nism comprising a valve to control flow of 
such actuating fluid, operating means op 
eratively associated therewith and manually 
movable to move said valve to position to 
effect riveting stroke of said die, and mech 
anism controlled by said operating means 
to effect reversal of said valve and thereby 
said fluid actuated means and said die after a 
desired period of time. 

2. In combination, a riveter comprising 
a reciprocating die, a fluid actuated means 
to reciprocate the same, a control mecha 
nism comprising a valve to control flow of 
such actuating fluid, operating means op 
eratively associated therewith and manu 
ally movable to move said valve to posi 
tion to effect riveting stroke of said die, 
mechanism controlled by said operating 
means to effect reversal of said valve and 
thereby said fluid actuated means and said 
die after a desired period of time, and means 
associated with said riveter to return said 
operating means to normal position upon 
completion of said die reversal. 

3. In combination, a riveter comprising a 
reciprocating die, a fluid actuated means to 
reciprocate the same, a control mechanism 
comprising a valve to control flow of such 
actuating fluid, a lever and a cam opera 
tively associated therewith and manually 
movable to move said valve to position to 
effect riveting stroke of said die, and mech 
anism controlled by said lever and cam to 
lock for a period of time and thereafter re 
verse said valve and lever and cam and there 
by said fluid actuated means and said die. 

4. In combination, a riveter comprising a 
reciprocating die, a fluid actuated means to 
reciprocate the same, a control mechanism 
comprising a valve to control flow of such 
actuating fluid, operating means opera 
tively associated therewith and manually 
movable to move said valve to position to 
effect riveting stroke of said die, mecha 
nism controlled by said operating means to 
effect reversal of said valve and thereby said 
fluid actuated means and said die after a 
desired period of time, and means asso 
ciated with said riveter to return said op 
erating means to normal position upon com 
pletion of said die reversal, said last named 
means comprising a Bowden wire and cas 
ing. 

5. In combination, a riveter comprising a 
reciprocating die, a fluid actuated means to 
reciprocate the same, a control mechanism 
comprising a valve to control flow of such 
actuating fluid, a lever and cam operatively 
associated there with and manually movable 
to move said valve to position to effect riv 
eting stroke of said die, mechanism actuated 
by said lever and cam to effect reversal of 
said valve and thereby said fluid actuated 
means and said die after a desired period 
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of time, and means associated with said 
riveter to return said lever and cam to nor 
mal position upon completion of said die 
reversal, said last named means comprising 
a Bowden wire and casing, said wire being 
operatively connected to said die. 

6. In combination, a riveter comprising a 
reciprocating die, a fluid actuated means 
to reciprocate the same, a control mecha 
nism comprising a valve to control flow of 
Such actuating fluid, operating means op 
eratively associated therewith and manually 
movable to move said valve to position to 
effect riveting stroke of said die, mecha 
nism controlled by said operating means to 
effect reversal of said valve and thereby 
said fluid actuated means and said die after 
a desired period of time, and means asso 
ciated with said riveter to return said op 
erating means to normal position upon com 
pletion of said die reversal, said last named 
means comprising a Bodwen wire and cas ing, said wire being provided with a stem 
member, an apertured plate operatively at 
tached to said die, said stem being headed 
and slidable in the aperture of said plate, 
the head of said stem being engageable by 
said plate adjacent one limit of travel. 

7. In combination, a chambered valve 
body and riveting cylinder, a duct to sup 
ply actuating fluid to one end of said cylin 
der, a second duct to supply actuating fluid 
to the other end thereof, said ducts leading 
from the chamber in said valve body, a 
valve operable to throw either of said ducts 
into communication with a source of supply 
or an exhaust passage or to close both said 
ducts when in normal position, a third duct 
attached to said first duct at an angle there 
to, Operating means and delay mechanism 
comprising a locking member actuatable by 
fluid from said third duct to lock said op 
erating means in operating position for a 
desired period of time. 

8. In combination, a main cut off valve and 
a control valve, means to supply actuating 
fluid to said control valve upon opening of 
said cut off valve, operating means compris 
ing a manually operable member and a co 
acting actuating member, said co-acting 
member being actuatable in one direction on 
movement of said manually operable member 
in a corresponding direction, said co-acting 
member being operatively attached to said 
control valve to move the same simultane 
ously there with, said co-acting member being 
also operatively attached to said cut off valve 
to move it to open position on movement in 
either direction, means to normally maintain 
said operable member and said co-acting 
member in operative adjustment, means oper 
able to lock said co-acting member after 
movement by said manually operable member 
for a desired period of time. 

9. In combination, a main cut off valve and 
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a control valve, means to supply actuating 
fluid to said control valve upon opening of 
Said cut off waive, operating means compris:- 
ing a laanilally operable member and a co 
acting actilating member, said co-acting men 
ber being actuable in one direction on nove 
ment of said manually operable member in 
a corresponding direction, said co-acting 
member being operatively attached to said 
control valve to move the same simul 
taneously there with, said co-acting meta 
be being also operatively attached to said 
cut of valve to move it to open position 
on movement in either direction, means to 
noi'nally maintain said operable member and 
said co-acting member in operative adjust 
inent, means operable by fluid pressure after 
movement of said control valve to one posi 
tion to lock said co-acting member against 
hovement by said manually operable mem 
ber. 

i0. In combination, a main cut off valve 
and a control valve, means to supply actuat 
ing fluid to said control valve upon opening 
of said cut off valve, operating means coin 
prising a manually operable member and a 
co-acting actuating member, said co-acting 
member being actuatable in one direction on 
movement of said manually operable member 
in a corresponding direction, said co-acting 
member being operatively attached to said 
control valve to move the same simultane 
ously there with, said co-acting member being 
also operatively attached to said cut off valve 
to move it to open position on novement in 
either direction, means to normally maintain 
said operable member and said co-acting 
member in operative adjustment, means oper 
able to lock said co-acting member after 
movement by said manually operable men 
ber, means to withdraw said locking means 
from locking relation after a desired period 
of time. 

11. In combination, a main cut off valve 
and a control valve, means to supply actuat 
ing fluid to said control valve upon opening 
of said cut off valve, operating means com 
prising a manually operable member and a 
co-acting actuating member, said co-acting 
member being actuatable in one direction on 
1novement of said manually operable member 
in a corresponding direction, said co-acting 
member leeing operatively attached to said 
control valve to move the same simultane 
ously therewith, said co-acting member being 
also operatively attached to said cut off valve 
to move it to open position on movement in 
either direction, means to normally maintain 
said operable member and said co-acting 
member in operative relation, means operable 
ly fluid pressure after movement of said con 
trol valve to one position to lock said co-acting 
member against movement by said manually 
operable member, means to withdraw said 
locking ineans from locking relation. 

12. In combination, a main cut off valve 
and a control valve, means to supply actuat 
ing fluid to said control valve lipon opening 
of Said cut of valve, operating means com 
prising a manually operable member and a 
CG-acting actuating meinber, said co-acting 
member being actuatable in one direction on 
novelanent of said manually operable ember 
in a corresponding direction, said co-acting 
member being operatively attached to said 
Ontrol valve to move the same simultane 

ously there with, said co-acting member being 
also operatively attached to said cut off valve 
to move it to open position on movement in 
either direction, means to normally maintain 
Said operable member and said co-acting 
member in operative adjustment, means oper 
able by fluid pressure after movement of said 
control valve to one position to lock said 
Co-acting member against movement by said 
manually operable member, means to with 
draw said locking means from locking rela 
tion, said maintaining means being operable 
after said withdrawal to actuate said oper 
ating means to reverse the position of said 
fontrol valve. 

13. In combination, a control valve, an op 
erating lever, a cam member movable with 
said ever, an expansible member in contact 
with said can member, means to swing said 
expansible member on movement of said cam 
member in one direction from normal or rest 
position to position maintaining said cam 
and thereby said valve in open valve position. 

14. In combination, a control valve, an op 
erating lever, a cam member innovable with 
said lever, said operating member being pro 
vided with means to move said cam member 
in one direction of travel, an expansible mem 
ber in contact with said cam member, means 
to swing said expansible member on move 
linent of said cam member in one direction 
from normal or rest position to position 
maintaining said cam and thereby said valve 
in Open valve position. 

15. In combination, a control valve, an op 
erating lever, a cam lever movable with said 
lever, an expansible member in contact with 
said cam member, means to swing said ex 
pansible member on movement of said cam 
member in one direction, from normal or rest 
position to position maintaining said cam 
and thereby said valve in open valve posi 
tion, a bellows member associated with said 
expansible member to be expanded and main 
tain said cam member in said open position, 
said valve being actuatable by said cam mem 
ber. - 

16. In combination, a control valve, an op 
erating lever, a cam lever movable with said 
lever, an expansible member in contact with 
said cam member, means to Swing said ex 
pansible member on movement of said cam 
member in one direction from normal or rest 
position to position maintaining said cam 
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and thereby said valve in open valve position, 
means co-acting with said expansible men 
ber to lock said can nember in said open po 
sition, said valve being actuatable by said 
can nenber. 

17. In combination, a control valve, an op 
erating lever, a can lever associated there 
with, an expansible member in contact with 
said can member, naeans to swing said ex 
pansible member on movement of said can 
member in one direction, means co-acting 
with said expansible member to lock said cam 
member in said position at One limit of travel, 
said valve being actuatable by said cahn 
member, a delay mechanism comprising 
means to engage and return said expansible 
member to normal position. 

18. In combination, a control valve, an op 
erating ever, a cam lever associated there 
with, an expansible member in contact with 
said can member, means to Swing said expan 
sible member on movement of said can men 
ber in one direction, means co-acting with 
said expansible member to lock said can 
member in said position at One limit of travel, 
said valve being actuatable by said can melin 
ber, a delay mechanism comprising ineans to 
engage and return said expansible linenber 
to normal position, and electrically actuated 
means to actuate said last named means. 

19. In combination, a control valve, an Op 
erating lever, a cam lever associated there 
with, an expansible member in contact with 
said cam member, means to Swing said ex 
pansible member on movement of Said cail 
member in one direction, means co-acting 
with said expansible member to lock said can 
member in said position at one limit of travei, 
said valve being actuatable by said can mem 
ber, a delay mechanism comprising in eans to 
engage and return said expansible heinber to 
normal position, an eiectrically actuated 
means to actuate said last named means, 
means actuatable on movement of said cam 
member in said direction of travel to throw 
said electrically actiated means into opera 
tion. 

20. In combination, a control valve, an Op 
erating lever, a can lever associated there 
with, an expansible member in contact with 
said cam member, heans to swing said ex 
pansible member on movement of Said can 
member in one direction, means CO-acting 
with said expansible neimber to lock said can 
member in said position at one limit of travel. 
said valve being actuatable by said can men 
ber, a delay mechanish comprising means to 
engage and return said expansible lineinbei to 
normal position, an electrically actuated 
means to actuate said last named lineains. 
means actuatable on movement of S&id can 
member in said direction of travei to throw 
said electrically actuated means into opera 
tion, means resisting movement of Said can 
member from normal position. 
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21. In combination, a control valve, an 
operating lever, a cam lever associated there 
with, an expansible member in contact with 
said can member, means to swing said ex 
pansibie member on movement of said cam 
line:aber in one direction, means co-acting 
with Said expansible member to lock said 
cam member in said position at one limit of 
travei, said valve being actuatable by said 
can member, a delay mechanism comprising 
ineans to engage and return said expansible 
Heinber to normal position, an electrically 
actuated means to actuate Said last named 
in eans, means actuatable on movement of said 
cain member in Said direction of travel to 
throw said electrically actuated means into 
operation, means resisting movement of said 
Cam meinber from normal position and nor 
inally naintaining said operable member in 
operable engagement there with. 

22. In combination, an operating lever, a 
cain neaber movable in one direction by said 
operating lever, said cam being provided with 
a curved coincaved contact surface, the curve 
thereof comprising arcs joined at a neutral 
point, a roller contacting therewith, means 
to shift said roller on said cam surface from 
Saiki neutral point upon movement of Said 
cally by said operating lever, said means be 
ing operable to hold said cam through the 
Iilediurn of Said roller in shifted position. 

23. in combination, an operating lever, a 
caill lakehuber Inovable in One direction by 
Said operating lever, said cam being pro 
vided with a curved concayed contact sur 
face, the curve thereof comprising arcs joined 
at a neutral point, a roller contacting there 
with, means to shift said rollier on said cam 
surface from said neutral point upon move 
ineat of said can by said operating lever, 
means co-acting with said roller to lock said 
can in One position after movement of said 
Cain and roller. 

24. In combination, an operating lever, a 
can heinber movable in one direction by said 
operating lever, said can being provided with 
a curved concaved contact surface, the curve 
thereof comprising arcs joined at a neutral 
point, a roller contacting therewith, means 
to shift said roller on said cam surface from 
said neutral point upon movement of said 
can by said operating lever, means co-acting 
with Said roller to lock said cam in one po 
sition after movement of said cam and roller, 
said last named means comprising a fluid 
actuated member. 

25. In combination, an operating lever, a 
can movable in one direction thereby, pro 
vided with a curved concaved contact sur 
face, said surface being formed of a pair 
of arcs joined at a neutral point, a roller con 
tactable with said surface, an expansible 
member carrying said roller, said member be 
ing mounted to Swing about an axis, the 
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curves of said cam normally diverging in 
wardly from the orbit of said roller to re 
sist movement from neutral thereof. 

26. In combination, an operating lever, a 
cam movable in one direction thereby, pro 
vided with a curved concaved contact sui'- 
face, saici surface being formed of a pair 
of arcs joined at a neutral point, a rolle!' coin 
tactable with said surface, an expansible 
member carrying said roller, said hember 
being mounted to swing about an axis, the 
curves of Said Cain inorinally diverging in 
Wardly from the orbit of said rollier to resist 
movement from neut": thereof, means co 
acting with said lever and can to resist move 
ment of the latter by the former. 

27. In combination, an operating lever, a 
can movable in One direction thereby, pro 
vided with a curved concaved contact sui 
face, said Stiface being formed of a pair of 
arcs joined at a neutral point, a roller con 
tactable with said surface, an expansible 
ember carrying said roller, said member be 

ing hollinted to Swing about an axis, the 
curves of Said cann normally diverging in 
wai'dly from the orbit of said roller to re 
sist ovement from neutral thereof, means 
co-acting with said lever and can to resist 
movement of the later by the former, said 
(neans being also constructed and arranged 
to naintain said cam in operative relation 
to said ever. 

28. In combination, an operating lever, a 
can novable in one direction thereby, pro 
vided with a curved concaved contact surface, 
said surface being formed of a pair of arcs 
joined at a neutral point, a roller contactable 

said surface, an expansible member 
carrying Said roller, said member being 
2:lounted to swing about an axis, the culves 
of Said can normally diverging inwardly 
from the orbit of said rollier to resist move 
inent from neutral thereof, means co-acting 
with said lever and cam to resist movement 
of the latter by the former, said means be 
ing also constructed and arranged to main 
tain said can in operative relation to said 
lever, said means being also constructed and 
arranged to resist movement of said roller 
and expansible member from neutral position 
in one direction. 

29. In combination, an actuating member, 
a manually operable member co-acting there 
with to move the same to an operating posi 
tion, means to lock said actuating member in 
such position, means to withdraw said lock 
ing means from locking position, said 
last named means comprising a withdrawing 
member, an electric motor, and means to 
transmit rotation from said motor to said 
withdrawing member, means actuated simul 
taneously with the movement of said operat 
ing member to throw said motor into opera 
tive relation with said withdrawing member. 

80. In combination, an actuating member, 
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manually operable member co-acting there 
With to move the same to operating position, 
locking means to lock said member in such 
position, means to withdraw said locking 
naen froin locking relation, said last 
Blained aneans comprising a withdrawal mem 

in cle:Ctric anator, means to transmit ro 
of Said motor to said withdrawal 

'', said last named means comprising 
clutching means Enoyable into driving rela 
tion upon movement of said actuating mem 
ber to said position, and out of driving rela 
tion on return movement thereof. 

31. In mechanism of the class described, 
manually operable actuating means, means 
to lock said first named means in one posi 
tion, means to withdraw said locking means 
from locking relation, said last named means 
coin prising a delay laechanism, said delay 
mechanism comprising a rotatable arm, a 
gear l'otatable therewith, and means asso 
ciated with said gear to normally return the 
Saine to a rest position. 

32. In mechanism of the class described, 
manually operable actuating means, means 
to lock said first named means in one posi 
tion, means to withdraw said locking means 
from locking relation, said last named means 
comprising a delay mechanism, said delay 
mechanism comprising a rotatable arm, a 
gear rotatable therewith, means associated 
with said gear to normally return the same 
to a rest position, a stop, and stop means car 
ried by said gear to contact said stop at rest position. 

33. In combination with a riveter com 
prising a reciprocating die and fluid actuated 
means to move said die to and from riveting 
position, a control valve, a manually op 
erable member operatively attached to said 
valve and movable to open and close the 
same, means to automatically lock said mem 
ber in open valve position, means to release 
said locking means after a desired period 
of time, the actuation of said locking means 
being initiated by movement of said member, 
and means to return said member and valve 
to closed valve position after release of said 
locking means. 

34. In combination with a riveter com 
prising a reciprocating die and fluid actuated 
means to move said die to and from riveting 
position, a control valve, a manually operable 
lever having a cam surface and operatively 
attached to said valve to move the same to 
and from open position, means to automat 
ically lock said member in open valve posi 
tion including an expansible member piv 
otally mounted and contacting with said 
cam surface, means to release said lockin 
member after a desired period of time, and 
means to return said member and valve to 
closed valve position after such release. 

35. in combination with a riveter com 
prising a reciprocating die and fluid actuated 
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means to move said die to and from riveting 
position, a control valve, a manually oper 
able lever having a cam surface and opera 
tively attached to said valve to move the 
same to and from open position, means to 
automatically lock said member in open 
valve position including an expansible mem 
ber pivotally mounted and contacting with 
said cam surface, other means to supply ex 
tending fluid pressure to said member upon 
opening of said valve whereby the said mem 
ber will move along said cam surface and 
lock said lever in open valve position, means 
to release said locking member after a desired 
period of time, and means to return said 
member and valve to closed valve position 
after such release. 
In witness whereof, I hereunto subscribe 

my name to this specification. 
20 JOHN C. HANNA. 
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