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To all whom it Ml concern.

Be it known that I, CEarLES EDWIN BOOTH,
a citizen of the United States of America, re-
siding at Montpelier, in the State of Vermont,
have invented certain new and useful Improve-
ments in Wire-Spring Machines, of which the
foliowing is a specification. |

My invention relates to 1mprovements in
wire-spring machines; and the object of the
invention is to devise an arrangement of parts
‘n a machine of this class which shall be au-
tomatic throughout in its operationand where-
by the springs made shall be uniform; and it
consists, essentially, of a feed-carriage on the
table of the machine automatically operated,
a plurality of cams mounted on rotating shafts
beneath the said table, a plurality of levers
having suitable connection to the said cams at
their lower ends and at their upper ends to
the various operating mechanism on the upper
surface of the table, brake mechanism, and

“means for operating the spindle, the various
parts being constructed and arranged indetail,

as hereinafter more particularly described.
Figure 1 is a perspective view of my ma-
chine- Fig. 2 is a plan view looking from
above. Fig. 3 is a side elevation showing the
means for operating the coiling-spindle. F1g.
4 is an end elevation of the machine, showing
the operating-levers and their connections to
the cams. Fig. 5 is a detail showing the op-
erating-cams for insuring the return of the
levers to their normal positions. Fig. 61sa
plan view of the shafting through A B in Fig.
3. Tig. Tisan enlarged sectional perspective
view of the feed-carriage. Fig. 8 1s an en-
larced sectional detail of the shearing-knite,

showing its connection to the operating-lever.

Tigo. 9 is a longitudinal sectional view through
the table. showing the operation of the first
acting dies. Fig. 10 is a cross-sectional view
through the table at A B in Fig. 9, showing

the operation of the finishing-dies. - Fig. 11

is a detail view of the article immediately af-

tor the action of the first dies. Fig.121sa

detail view of the finished article.

- Tiike characters of referenceindicate corre-

sponding parts in each figure. |
a2 is the table of the machine, supported on
the standards 0. . |

45

5O

¢ is a shaft journaled in suitable bearings

in the standards 4 and having at one end the

fixed and idle pulleys @ and ¢ outside one of

the said standards and at the other end the
fly-wheel 7. .
g is a rod sliding in suitable brackets /4
trom the standards 6 and extending beyon
the latter at each side. o
7 is a brake-shoe on one end of the rod ¢

and desioned to break the speed of the fly-

wheel f.

7 represents fingers fixedly attached and ex-.

tendine laterally from the rod at its other

‘end and designed to control the position of

the driving-belt 4.

/is a rod pivotally attached to the rod g at

m and projecting laterally theretrom and el-
bowed and extending upwardly through the
table @ atn and having at its top end a lever o,
by means of which the said rod / may be turned

55

60

“no

to change the position of the rod g, and con-

sequently the position of the belt-shifting fin-

oers 7 and the brake-shoe .. In this manner

the belt may be shifted to the idle pulley and

the brake applied to the driving-wheel simul-
taneously. o
» is a shaft encircling the driven shatt ¢ for

75

a portion of the length of the latter and turn-

ing thereon. S : _
g represents collars retaining the encircling

shaft . |
»and sare cams fixedly secured on the shaft

p and operating in turn, as more fully de-

seribed hereinafter.

t is a gear-wheel turning with the shaft p.
w is a shaft journaled in bearings v in the

standards in a parallel plane with the shaft c.

8o
shaft » in one position Ilongitudina,lly on the



o

w is a gear-wheel fixedly secured on the

shaft « outside the standards and meshing

with the gear-wheel «, fixedly secured on the
driven shaft ¢. This gear causes the shaft «
to rotate at the required speed.

¥ 18 a gear-wheel fixedly secured on the
shaft « and meshing with the gear-wheel ¢z,

~ causing the shaft » to rotate at an even speed
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with the shaft 4. -

2, 3,4, 5,and 6 are cams fixedly secured to
the shaft « and operating certain parts of the
mechanism, which will be hereinafter more
fully described. . -

7 is a revolving disk fixedly secured at the
other end of the shaft « outside the standards.

8 1s a pin projecting through the face of the
disk 7. _ |

9 1s a connecting-rod pivotally held on the
pin 8 at one end. '

10 1s a gear-wheel fixedly attached to the
shaft 11, which is suitably journaled in a bear-
Ing 12, projecting from the standards of the
machine immediately beneath the table «.

- 13 18 a collar encircling the shaft 11 and se-
25

curely bolted thereto and having the project-
ing arm 14, with the slot 15 at the outer end

thereof. _ | |
The connecting-rod 9 has g pin 16 at its

~outer end which extends through the slot 15

inthe arm 14, being adjustably secured therein
by the nut 17. ,

It will be seen that any movement of the
arm 14, extending from the collar 18, which
1s securely bolted to the shaft 11, will cause
the said shaft 11 to turn, and consequently the
gear 10. ' -

The revolving of the disk 7 imparts to the
gear y a reciprocatory motion through the
connecting-rod 9, as at each full revolution
the gear will travel a certain distance and be
returned. | |

18 1s a pinion meshing with the gear 10 and
fixedly secured on the coiling-spindle shaft 19,
located in the carriage 20. The pinion 18 has
a wider tooth-face than the gear 10 in order

that the carriage 20 may be permitted a lim-

ited movement.
The carriage 20 is steadied by the spring

21, but is made to travel reciprocally on the

table @, as will be explained in the following.
25 1s a die-case, and 26 and 27 are dies slid-
ing therein and meeting at an angle of about
thirty to forty degrees over the die-block 97
to bend the projecting ends of the wires of the
spring 98 after shearing and directly follow-
ing the coiling of the spring before the same
leaves the spindle, the spring 98 being left in
the shape as shown in Fig. 9. |

22 1s a die-case, and 23 and 24 are dies-com-' |

ing together from opposite directions at the
edge of the die-block 97 and catching the pre-
viously-bent ends of the spring 98 and folding
them inwardly along the edge of the said die-
block 97.  The die-block 97 is adjustably ar-

756,823

ranged from the die-case 22 and projects there-
from immediately at the end of the travel of
the carriage 20 opposite the coiling-spindle

sition. |
28 1s a feed-carriage traveling on the bar
29, which is flattened on its upper surface.
The feed-carriage 28 has a lateral slot 30
over the bar 29. The grip-bar 81 is inserted
in said slot. and is provided with a slot 39
through one end, having a set-screw 33 through
the end of the bar and leading into the said
slot. At the other end the orip-bar has a

raised portion with a tip 34, pointed inwardly

and designed to abut at intervals a cross-bar

35, bridging the slot 80.

- 36 and 87 are orifices through the carriage

28 to the flat surface of the bar 29, and 38 is
a threaded hole centrally situated between the
sald orifices.

39 1s a plate having the pins 40 and 41 se-
curely fixed thereto at each end and extendin o

downwardly.

‘when the carriage is at its extreme inward po-

75

30

42 1s a thumb-screw loosely tur-ning in the

center of the plate 39 and having a threaded
pintle 43, designed to enter the correspond-
ingly-threaded hole 38. Tt will-be seen by
this arrangement |
being inserted in the orifices 86 and 37 can be
forced downwardly by means of the thumb-
screw 42 to produce the necessary amount of
friction for the carriage 28 on the flat surface
of the bar 29. _ |

44 1s a rod having the wedge-shaped end 45,

{ provided with a hook 46, inserted through the
slot 82 in the bar 81 and designed to affect the

position of the said bar through the wedge-
shaped end 45. The friction produced by the

that the pins 40 and 41 on

1e

95

pressure of the pins 40 and 41 on the flat up- -

per surface of the bar 29 will insure the wedge-

| shaped end 45 closing the pointed tip 34 on
the wire against the cross-bar 85 previous to

the carriage starting. In the event of the
wires being different sizes the set-screw 33 will
regulate the requisite size of the slot for the
operation of the wedge-shaped end 45.

105
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47 is a shearing-knife arranged in the block
48 and 1s of known construction in this class -

of machine. _

49 is a wire-straightener having the small
grooved wheels 50 set in position on the plates
o1, so that the wire on passing through will

52 1s a rocker-arm rocking on the shatt 53,
having a roller 54 at one end thereof and one
of the coil-springs 55 at the other end. the lat-
ter being attached to the under
table c.

56 1s a lever pivotally attached at its lower
end to the rocker-arm 52 and at its upper end-
pivotally attached to the bell-crank 57, which-
1s pivoted to a bracket 58 from the table a.:
The other arm of the bell-crank 57 projects
through the table ¢ beneath the carriage 20

surface of the

I1§

‘bestraightened out to pass into the carriage 28, .

L20
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into a recess 1n the under side of the said car-
riage, so that any movement of the said bell-
crank imparted through the movement of the
lever will affect the position of the said car-
riage, and the movement of the said lever 56
will be controlled by the cam 2—that is to
say, at each revolution of the shaft carrying
the cam 2 the lever 586, attached to the rocker-
arm 52, will be pulled downwardly, thus turn-

1ng the bell-crank on its pivot and through the

upper arm of the said crank move the carriage
Inwardly. The cam » on the shaft » tends to
bring back the mcker—arm 52 to 1ts normal
position, to which it is held by one of the
springs until again affected in the revolutions

of the cam 2.

59 1s a rocker-arm arranged similar to the
rocker-arm 52, having a roller 94 at one end
and spring-held by one of the springs 55 at
the other end. 60 is a lever pivotally at-
tached to said rocker-arm at 61 and extending
upwardly through the table ¢ and opemted

by the cam 3 and returned to its normal POS1-

.Aion by the cam s, the operation of the said

rocker-arm and lever being precisely similar

to the aforesaid, with the exception that the |

lever extends directly through the table, hav-
1Ing 1ts upper end projecting through the
bracket 62 and theshearing-knife 47 adjustably

arranged on said upper end, and at each revo-

lution of the cam 3 draws down the knife 47
to cut the wire. One of the coil-springs 55
1s arranged in a similar manner in regard to
the rocker-arm 59 as with the rocker-arm 52.

63 1s a rocker-arm having the roller 64 at
one end thereof and one of the coil-springs 55
at the other end. This rocker-arm is engaged
in a similar fashion to the said rocker-arm by
the cam 4 and raises the lever 65, pivotally
attached at 66 in proximity to the roller at its
lower end and at its upper end to the rocker-
arm 67 above the table «. The said rocker-
arm 67 on being turned in its bearings 68

- moves the rod 44 to operate the feed-carriage

43

55

60
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28, and consequently the grip-bar 31, through
the wedge-shaped end 45,inserted in the slot 32.

69 and 70 are rocker-arms having the roll-
ers 71 and 72 and operated by the cams 5 and
6, respectively, to raise the levers 78 and 74.
The rocker-arms 69 and 70 are arranged simi-
lar to those already described.

The lever 73 turns the rocker-arm 75 in its

"bearmﬂ‘s 76, projecting above the table «.

771s a rod extending from the rocker-arm
75 and connected to the toggle-joint T8.
toggles 95 and 96 are connected at their outer
ends to the dies 26 and 27, and it will be seen
that any movement of the rod 77 through the
rocker-arm 75 will affect the position of the
toggles, and consequently the position of the
dies sliding in the die-case 25.

The toggle-joint 78 is pivotally supported
from the die-case by the link 79.

The lever 73 extends up through the table
and 1s pivotally connected to an arm 30, ex-

The

3

tending from the shaft 81. The arm 80 ex-
tends from the shaft substantially in aline-
ment with the table a. |

82 1s an arm extending upwardly from the
shaft 81 and having a slot in its upper end in
which is inserted a bolt designed to adjustably
hold the rod 83 in the said slot. The other
end of the rod 83 is pivotally attached to a

die 23, sliding in the die-case 22.

84 is adownward projection below the shaft
81 from the arm 82.

85 1s a connecting-rod pivotally attached to

the downward projection 84 and to the dle 24,
shiding in the die-case 22. |

Tt will thus beseen that on the upward move-
ment of the lever 73 the upwardly-extending

“arm 82 is thrown over to pull on the rod 83

and consequently the die 23. Slmultaneouslv

the downward projection 84 is thrown in the

reversed direction, and consequently pushes
the die 23 upwardly to meet the die 24 coming

toward it. The diesin both die-cases come to- |

oether over a suitable die-block.

86 is a chute fromthe orifice 87 inthe table,

into which the springs after completion drop.

- 88 represents adjusting-screws through the
cross-bar 89, designed to regulate the distance
of travel of the five levers operated by the
rocker-arms and cams.

90 is a pedal attached to the spring-held end
of the rocker-arm 59 in order that the knife
47 may be brought down to cut, the wire
either previous to the Operatlon or during the
operation of the machine.

91 1s a pressure-bar in the cmhnmspmdle
carrlage.

92 1s a 001l1n0'-8pmdle., and 93 1s a projection

designed to catch the wire on the face of the

head of the coiling-spindle shaft 19.
Havingdescribed the various parts involved

in my Invention in detail, I shall now more

particularly explain the operation thereof.

The belt from the drive-wheel or counter-

shaft passes over the fixed pulley ¢ through
the fingers 7, comprising the belt - shifter.

The power being applied, the shaft ¢ is made

to rotate, which in turn causes the shaft « to
rotate through the meshing of the gears w
and «. The gear ¥, rotating with the shaft «,
meshes with the gear ¢ on the surrounding

sleeve or shaft . This arrangement is ef-

70

73

30
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95

100

105

LI1O

I15

fected in order that substantially even speeds

may be attained, respectively, by the shafts
1 and p and the intervals of time spaced prac-
tically even with the intervals of time in the

operation of the cams 2 and 3, though not

coincident. -The main cam- shaft «, having
the cams 2, 3, 4, 5, and 6, on being rotated
begins to operate the various levers through
the rocker-arms 52, 59, 63, 69, and 70.

wire for the manutactme of the springs is
fed through the straightener49 and threadecl
through the Intervening projections on the
table between the feedmcarl'iage 28 and the
said straightener 49 and is then led on under

The

120
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the knife 47. Then by means of the pedal 90
the knife 47 is brought down to cut the wire,
so that the proper length will be obtained for
the starting of the machine. The machine

now being started, a reciprocatory motion is
imparted to the carriage 28, as has hereinbe-

fore been explained. The wedge-shaped end
45 of the rod 44 closes the grip at every for-
ward motion of the carriage and loosens the
same on being returned by means of the hook
46 on the said end 45, and thus continuously
carrying the wire along at the required inter-
vals of time.
the coiling-spindle across the inner face of
the head of the spindle and under the pressure-

“bar 91 and over the coiling-spindle 92. The

projection 93 now catches the wire and coils,
as customary in machines of this class. The
means of operating the coiling-spindle is an
essential feature 1n this invention—that is to
say, the operation of the gear 10 by means of
the disks 7.

It 1s necessary 1n a machme of this class to
have two pauses during the manufacture of
the spring, one while the wire is being fed to
the spindle and the other while the dies are
operating. This is accomplished in the con-
struction shown by the momentary pause
which occurs during the reciprocatory move-
ments of the gear 1 10— that is to say, at each
time that the connectmtr—rod is in direct aline-
ment with. the diameter of the shaft of the
disk. The -pauses, though momentary, are
sufficient to allow the feeding of the wire and
the operation of the dies. After the opera-
tion of the dies the return of the gear after
coilling and subsequent finishing by the dies
loosens the spring, and the carriage being
moved by the lever 56 the completed Spring
is dropped off into the chute through the Ori-
fice 87 on the table. --

~What I claim as my invention 1s—

- 1. In a machine of the class described, the
combination with a table having a coiling de-
vice thereon and supported on suitable stand-
ards, of a feed-carriage traveling on a suitable
oguide, means for applying friction to the
guide from the carriage, means for imparting
to the said carriage a reciproeatory motion,
and means for operating the coiling device,
as and for the purpose specified.

9. In a machine of the class described, the

combination with a table having a 001111:10’ de-

vice thereon and supported on suitable stand-
ards, of a feed-carriage traveling on.a suit-
able guide, adjustable means of applymcr fric-
tion to the guide from the carriage, means for
imparting to the said carriage a reciprocartory
motion, and means for operating the coiling
device, as and for the purpose specified.

3. In a machine of the clags described, the

- combination with a table having a coiling de-

65

vice thereon and supported on suitable stand-
ards, of a feed-carriage traveling on a suitable
guide, a cam-shaft journaled in the standards,

The wire is carried along to

756,823

a cam thereon, a rocker-arm directly operated

by said cam, a lever pivotally connected to the

sald rocker-arm,asecond rocker-arm journaled
in asultable bearing on the table, and having

pivotal connection with the upper end of the
lever, a rod pivotally connected to the arm at
one end and suitably connected to the carriage

“at the other end, and means for operating the

coiling device, as and for the purpose specified.
4. Ina machme_of the class described, the

combination with a table having a coiling de-

70

75

vice thereon and supported on suitable stand-

ards, of a feed-carriage having orifices there-
through and a threaded hole located there-
between, and traveling on a flattened guide-
rail, frlctlon p1ns dependmﬂ“ from a plate,
havmo‘ 2! thumb—screw and extending through
the said orifices to the surface of the 0*u1de-
rail, means for imparting to the said carriage
a‘remprocatory motion, means for gripping
the wire passing therethrouoh and means for

operating the coiling devme as and for the

purpose specified.

80

s

5. In a machine of the class described, thes.

combination with a table having a coiling de-
vice thereon and supported on suitable stand-
ards, of a feed-carriage traveling on a suitable

Q0

guide-rail, and having a laterally-extending

slot therethrough bridged by a fixed bar, a
orip-bar slidably arranged in said slot and
having an opening through one end thereof,

and a raised portion at its other end with a

pointed inner side, designed to move at inter-
vals toward the bridge-bar, means for impart-
ing to the carriage a reciprocatory motion,

95

1CO

and means for Opel‘&tlnﬂ‘ the coiling devwe,&s .

and for the purpose specified. “

6. In a machine of the class described, the
combination with a table having a coiling de-
vice thereon and supported on sultable stand-

ards, of a feed-carriage traveling on a suitable

gulde-rail, and h&Van' a, laterally-extendmﬂ'
Slot therethrouoh brldcred by a fixed bar, a
orip - bar shd‘tbly arranﬂ‘ed in said slot a,nd
having an opening thr()ugh one end thereof,
and a raised portion at its other end with a
pointed inner side, designed to move at inter-
vals toward the bI‘ldO‘e bar, a rod having a

'-;_‘_

105
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substantlallv wed we—shaped ‘and hooked end

inserted in said opening, means for imparting

to the rod a reciprocatory motion, and means
for operating the coiling device, as 'and for the

purpose specified.

" 7. In a machine of the class described, the
combination with a table having a 00111110‘ cle-
vice thereon and supported on suitable stand-
ards, of a feed-carriage traveling on a suitable
guide-rail, and having a laterally-extending
slot therethrough bridged by a fixed bar, a

| grip-bar slidably arranged in said slot and

having an opening through one end thereof,
and a raised portion at its other end with a
pointed inner side, designed to move at inter-
vals toward the br1dO'e bar, a rod having a

| substantially wedp’e-shaped and hooked end

115
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inserted in said opening,
recgulating the length of the opemn , Means
for imparting to the rod a recipr ocatorv mo-
tion, and means for operating the coiling de-
vice, as and for the purpose speaﬁed

8. In a machine of the class described, the
combination with a table having a 00111110 de-
vice thereon and supported on suitable Stand-
ards, of a feed-carriage traveling on a suit-
able U'mde rall, and h‘LVlIIO'aI’Ltm allv—extend—
Ing slot thereth]_ ough br 1do'ed by a fixed bar,
ad]ustable friction-pins extendmc' throucrh the
said carriage to the guide-rail, a grip- _bar slid-
ably arr a,nﬂ‘ed n sa,ld slot and havmcr' an open-
ing thr oufrh one end thereof, zmd a raised

portion at its other end with a pointed 1nner
81de designed to move at intervals toward
the bI‘ldU‘e bar, a rod having a substantially
Wedﬂ'e-shaped and hooked end inserted in said
opening, means for imparting to the rod a re-
ciprocatory motion, and means for operating
the coiling device, asand for the purpose speci-
fied.

9. In a machine of the class described, the
combination with a table having a coiling de-
vice thereon and supported on suitable stand-
ards, of afeed-carriage traveling on asuitable
o'ulde rail, and having a laterwllv—extendmw
slot therethr ough brldoed by a fixed bar, a
orip-bar sslldablyr arr ano‘ed in said slot and
having an opening throucrh one end thereof,
and a raised portion at its other end with a
pointed inner side, designed to move at inter-
vals toward the br 1c10'e bar, a rod having a
substantially we(lo*e-sha,ped and hooked end
inserted in said opening, a rocker-arm jour-
naled in a bearing on the table and having
pivotal connection with the rod, a lever ex-
tending downwardly from the arm, means for
operating the lever, and means for operating

the 00111110 device, asand for the purpose Speci-
fied.

10. In a machine of the class described, the

combination with a table having a coiling de-
vice thereon and supported on suitable stand-
ards, of a feed-carriage traveling on a suitable
ouide-rail, and havmﬂ' 2] laterally-eﬂitendmw
slot therethrouﬂ*h bl‘ldﬂ'ed by a fixed bar, a
orip-bar shdably arranﬂ'ed in said slot and

having an opening throucrh one end thereof,

and a ra1sed portion atb its other end with a
pointed inner side, designed to move at inter-

vals toward the bridge-bar, a rod having a

substantially wedge-shaped and hooked end
inserted in said opening, a rocker-arm jour-
naled in a bearing on the table and having
pivotal connection with the rod, a lever ex-
tending downwardly from the arm, a rocker-
arm beneath the table pivotally connected to
the lever and spring-held, a cam-shaft jour-
naled in the standards, a cam, means for ro-
tating said cam-shaft, and means for operat-
ing the coiling device, as and for the purpose

- specified.

adjustable means for |

11; In a maclﬁné- bf the class described, the

combination with a table having a coiling de-
vice thereon and supported on qultable sta,nd-

~ards, of a gear-wheel, a pinion operated there-
| by for operating the colling device, a

shaft
journaled in suitable bearings, and turning
said wheel, a disk, a connectm@ rod from the
disk to the gear _whee] and rec1procally turn-
ing. the 1a,tter and means for rotating said
disk, as and for the purpose specified.

12. Ina machine of the class described, the
combination with a table having a coiling de-
vice thereon and supported on suitable stand-

ards, of a gear- wheel, a shaft journaled in-
suitable bearings and turning said wheel, a

pinion operated by said gear-wheel for oper-

ating the coiling device, a fixed collar encir-

(311110* the outer end of the shaft and having an
arm extendmﬂ' laterally, a driven shafit, and
intervening means between said arm and sald
driven shaftfor imparting to the former a re-
ciprocatory motion, as and for the purpose
specified.

13. In a machine of the class descrlbed the
combination with a table having a coﬂmo‘ de-
vice thereon and supported on suitable stand—
ards, of a gear-wheel, a shaft turning said
wheel and journaled in said standards, a pin-
ion operated bysaid gear-wheel for operating
the coiling device, a fixed collar encircling
the outer end of sa1d shaft having an arm ex-
tending laterally and an elongated slot there-
thr oucrh a driven shaft, a disk fixedly secured
on the same, and a connectmﬂ' rod between
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said disk and arm adjustably “secured to the

latter, as and for the purpose specified.

14. Tn a machine of the class described, in
combination, a table supported on standa,rds
having suitable bearings, and having a die-
case and dies slidably arranged therein; a
driven cam-shaft journaled in said standards,
acam, arocker-arm journaled thereabove hav-
Ing a suitable roller, alever pivotally attached
to sald rocker-arm and projecting upwardly
through the table, a shaft journaled in suit-
able bea,rlntrs on the upper surface of the ta-
ble, having a crank at one end thereof pivot-
ally connected to the lever, an arm extending
upwardly from the said shaft and having a
projecting lower portion, and rods plvot&lly
secured to sald arms and attached to the dles._.
as and for the purpose specified.
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15. In a machine of the class described, in

combination, a table supported on standards
having snitable bearings, and having a die-
case and dies slidingly arranged therein, a
driven cam-shaft journaled in said standards,

120

a cam, a rocker-arm journaled thereabove and

hzwma‘ a suitable roller, a lever pivotally at-
tached to said rocker-arm and extending up-
W%rd]y through the table, a rocker-—arm jour-
naled in suitable bearinﬁ*s on the upper sur-
face of the table, and pwotally connected to
said lever, a toggle- JOlIlt having the toggles

125




S - 756,828

thereof attached to the said dies, and a con- | extending upwardly through the table and
necting-rod from the upper rocker-arm to the | connected to said Shearmﬁ'—kmfe as and for
joint, as and for the purpose specified. | the purpose specified.
16. In a machine of the class described, in Slcrned at Montpelier, in the Sta,te of Ver—-
5 combination, a table supported on standards mont, in the United States of America, this 15
and having a shearing-knife journaled in suit- | 6th da,y of August, 1903.

able o'u1des, a driven cam-shaft journaled in QHARLES EDWIN BOOTH
sald standards, a cam, a rocker-arm journaled Wltnesses
thereabove and having a suitable roller, a le- | FreD L. LAIRD

Io ver pivotally attached to said rocker-arm and  JoserE G. Brown.
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