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SPECIFICATION forming part of Letters Patent No. 552,969, dated January 14, 1896.

© Application filed Jannary 12,1804, Serial No. 496,611,

To all whom it maz 1 COTLCETTh:
Be it known that I, CHARLES K. R{)BERTS

‘a citizen of the Lmted States, residing in Oak
Park, in the county of Cook and State of Tlli-
nois, have invented a new and useiul Im- |
provement in Machines for Cutting Screws,

&e., of which the following is a specific cation.
This invention relates to an improved con-
struction of machines for making various
kinds of machine-serews from metal rods.
‘The machine 13 capable of doing a large va-
riety of work and is readily changed so as to
adapt 1t to the various sizes, pitch and styles,
and one of my principal objects in theinven-
tion has Deen to render easy these changes.
I have also endeavored to make the machine

accurate in its operation, and also to obviate |

the difficulties present in other machines due

to looseness of the parts caused by wear.

The invention consists in the novel con-
struction of parts and novel combinations of
parts hereinaiter set torth.

Figure 1is a side elevation, and I1g. 2 is a
pla,n of my new machine. Fig. 3 is an ele-
vation of the end at which the stock is fed to
Irig. 4 is a section on the line
4 4 of FKig. 1 1001{mg in the direction of the
arrow 4. Iig. 5 is a section on the line 5 5
of Fig. 1. I'ig. 6 18 a section on the line 4 4
of I‘lﬂ 1 loekmﬂ in the direction of the ar-

IOW 6. Fig. 7 is a section on the line 7 7 of
Fig. 1. F1g. 8 is an elevation of the end of

the machine opposite to that given at Fig. 8.

- Fig. 9 1s a partial elevation of the rear side

40

50

of the end shown at Fig. 8. Fig. 101s a lon-
oitudinal vertical Seetwn of the parts shown
at Fig. 0.
achus’mble bearing of the worm-gear shaft.
Ifig. 12 1s a section on the line 12 12 of Ifig.
11. Fig. 18 1s a longitudinal section of a por-

tion of the feeding devwes
Fig. 15 is

ing the screw-threading die. Fig. 16is asec-
tion of the feeding-spindles. Iig. 171s a {ront
view of the turret-cam which 1s employed
when the turret is to be oscillated instead of
rotated. Fig. 18 is a detail section showing

the safety or “breakable pin keying one of tho
driving-gears to its shaft, and Ifig. 19 18 an
end view of the turret, ShOWHIG‘ the tool :m-
versed in its rotation.

Fig. 11 is a vertical section of the

Fig, 14 1s a sec-

“tion on the line 14 14 of Fig. 10
a section of the chuck or meehﬂm&m for hoid-

]

(No ﬁmdel.)

- In the drawings, W represents a suitable
frame wherein the moving parts of the ma-
chine may be supported and secured. Power

' 1s communicated to the machine by means of

the pulley A upon the short shaft a, which
preferably stands at vight angles to the axial

line of the machine, as therebyl am enabled
to position the machine at right angles with

the line or power shatt. 'This is a feature of

| value because 1t permits the ecompact mass-
ing of a plurality of the machines side by

side and the drivingof all by beltsdirectirom

the power-shaft to the pulleys A of the ma-

chines. The driving of the machines in this
way 18 also advantageous because it renders

unnecessary any belting to the spindles or

turret-shafts and obviates the evil effects
thereon of the belt strains.

The shaft ¢ carries a bevel-gear A’, which

meshes with the gear B upon the hollow spin-
dle B, and it also carries a second bevel-gear
A, which meshes with a similar gear C upon

the vertical shaft ¢, CATTYIng a 1011@ worm ',

whereby the worm-wheel D upon “the verti-
cally-adjustable shaft  is driven. This lat-

fer shatt lies longitudinally of the machine,

and in addition to the wheel I 1t carries a
pinion D', which meshes with the large gear
E upon the cam-shafte, which is placed above
and parallel to shaft d. Through this cam-
shaft the feeding movements both of the stock
and the turret are regulated, and as those
movements require different speeds for differ-
ent work 1 obtain a large variety of speeds
by changing the pinion D' and adjusting the
shaft d to maintain mesh between the gear K
and the particular pinion D' employed, the

gear D and the worm remaining in engage-

ment whatever the adjustment may be. This
adjustability of the shaft d is obtained by giv-
ing it a bearing in a sliding block D=, held to
the vertical side of the machine by bolts D*®
and raised and lowered by the pinion D4,
meshing with rack-teeth formed upon the ver-
tical side face of the block. The pinion D?
18 mounted upon a stud D having a bearing
in the frame of the machine and 'pmjecting
outside of said frame, where it is shaped to
recelve a wrench. All this is eclearly shown
at Iigs. 11 and 12.

The cam-shaft e carries a large cam-wheel |

]
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H, the cams d' d? of which acttmte in both




§Vel y rlfridly mld ﬁrmlyihreldr even when Slld

| forward to the utmost of its limit in that di-

| reetion, and so that it will not become. 1oose EREEES
| in its bearing (shown at 1.) The shaft or

.....

§n31 II’ hes 1101’1:501113&11} m:ld_p&l &llel Wlth ihe o

e 5 SEL AN By thls meehamsm the movement% Gf thee E

SERSUREE R R R RN o:f the md ied fe:}rxmrd at _emh epem‘mon the A Sp“ﬁillﬂﬂ J‘1 _1etur*ns4_ the; l_e;v;er: J a,_f_te,l: _eachf. hft% 9§5§
ST R T part F7 being so moved as to cause the roller | ing operation by the cams I*. The liftingof =
a 5 RS SRR 530- 1 10 bear upon the Cflmithl-ouﬂheut the whole .the rack is intended to bring it imto position i
. length of the 1&131361? 01 'Lh} ouo*h Only'& 'pm'tmn where it may engage with the gear J* upon . -
----:-:-:-s:s;s;s;:;.;--_-gfltslenoth S I I T RN rthe‘tuuetqouumlWl’lenthelatterlsﬂldbﬂehﬂ
S The rod feedmg _amlj chnckm@ devwes are | 'as hereinafter more particularly set forth, roo -
SR R PR  of the ordinary construction and consist of | and when the rack is drawn down by the = -
SRR 63,; 5 the feed-spindle 133. vhmh is- sphtaﬁt one end | spring J* 1t.ﬂwﬁes a partial rotation to the :tlrllf REREES

cles are cut, the'grooved eolla.r B* for Sliding

the feed-spindle, as already explained, and a

chucking-spindle B* which encircles the feed-
spindle and slides within the main spindle B’
in obedience to the elbow-levers I3° whenever
said levers are actuated by the sloping-faced
slide I, and forces the spring-chuck or collet

‘B7?into the chucking-head B° thereby com-.

pressing the spring- elmck upon and holding
the rod whﬂe it is being operated upon by the
several tools, said chucmnw-head B® and the
rotating spmdle B’ mlyinﬂ the chucking-
head and the rotating gear B, and also form-
ing a support for the slide ¥'. The chucking-
head is preferably provided with an outs‘mnd—
ingannular flange b°, which will serve to throw
off such of the 011 used to ease the cutting as
may find its way onto the forward end of “the
spindles.

The cutting off of the screw or other piece
of work after it has been made, and also the

turning down of the under side of or the

formmn of the heads, are accomplished Dby

two cutters G and G supported on a rock-

shaft G® to which is attached an arm G°, the
lower end whereof is forked and is a,ctua,ted

to produce the rocking by cams G and G*

upon the cam-shatte. The cutters are located
upon opposite sides of the work, and the
rock-shaft is actuated so as to bring the cut-

| cillation as is 1eq111red to bring the next tool

into line for action.

While I have shown the turret as provided
with three tools and a cam-wheel for turning
ithaving three operating-points, iy will be un-
der stood thatthe turret may carry any desired
number of tools and that the cam should be
provided with a corresponding number of op-
erating-points. 'T'o oscillate the turretinstead
of rotating it, the acting cams of the wheel I°
need only to be chanwed in a manner well un-
derstood by those skllled in such matters.

Toinsure the bringing of the tools 1n proper
operating-line with rep.;ard to the work, and
to hold them rig oidly in that line while work-
ing, I provide upon the arbor of the turret the
forks K, and place a stationary guide K'longi-
tudinally of the arbor and in “such posﬂ;mn
relative to the forks that the latter will strad-

| dle the guide when the turret is moved up to

the WOlL The guide is short enough so that
it will not bein the way of the for ks when the
turretisturned, thelatter operation occurring
only when the turret has been moved backand
away from the work sufficiently to carry the
forks bevond the guide.

The sliding of the turret to and from the
work is- accomphshed by the following mech-

‘anism: Upon the cross-shaft 2 alr eady men-

tioned is-a cam-wheel L having a number ot

| operating segments or lobes L' corresponding

A
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to the number of Opemtmﬂ‘—toels and shaped
to impart the movements required to enable
the several tools to do their work, and these
points are adapted to move the arm M upon
or attached to the rock-shaft m. Upon the
farther end of shaft m is a lever M’ joined to

a sleeve M-” upon the turret-arbor and con-

fined. thereon between the collar m? and the
gear J°. A short arm M2 extends from the
shatt m and is pivotally joined to a vertically-
sliding rod M*, and upon this rod is a spring
With this construction
the sliding of the turret forward is accom-
plished by the action of the cams L” upon the
arm M, and its retraction is caused through
the power of the spring M?® acting upon Lhe

rod M!and arm M.
The rotating of the tools carried by the tur-

ret upon their own axes may be secured by
thefollowingdevices: Abelt N carries motion
from the pulley N upon the drive-shaft o to
“upon a cross-shatt n at the rear
‘1'his shaft carries a bevel-
gear
N+ upon a short stud-shaft N°, located below
the rear end of the turret-arbor. Gear N*is
rigidly united to a long pinion N°¢, which en-
gages a pinion N upon a shaft ‘\33 extending

of the machine.

..fnm,ll‘; through the turret-arbor LU the J%mnt |
side of the tm ret and there pr m“*lded with a

pinion N*. From thispinion N?poweristaken

to the several tools, or such of them as need

to be rotated, by a suitable gear or gears N1°,
mounted upon the stem of the die-holder or
chuck N and shown at Fig. 15. The shafts
1 and N°, 1t will be noticed, are both mounted

In a bearing-block N, which is adjustablein

the direction of the length of said shaft n.

- My object in thisis to permlt the changing of

the gears N® and N7 for the purpose of vary-
ing the speed 1mparted to the cutting tools or

dies upon the turret, as is frequently neces-
sary 1n changing the machine to adapt it to

cut threads of different piteh, &e., and thisis
done without destroying the mesh of the bev-
eled gears N°and N* The bearing-block is

held 1n its adjusted position by the bolt N1,
By this feature the rotary speed imparted to
the tools may be changed without making any

change in the feef:hnﬂ* or intermittent 1*0&11*}
mm‘»"ementq of the 1}111 ret, as these movements

are Imparted by ﬂﬁtﬁﬂtinﬂ‘ mechanism en-.

tirely independent of the 111echamsm whleh

B causes the rotation of the tools.

The speed of the rotation given the die ex-

~ceeds the speed of rotation of the stock, so

that both may be driven in the same dn ec-

b

tion and the die be drawn off by simply stop-
ping itsrotation in a manner nmvunderb‘tmd

In order to permit the proper operation of the -

dies I prefer to construct them as follows:

1he pinion N¥ is loosely mounted upon the
stem of the die-holder N'%, and it is also pre-
vented from lateral movement by the ring n
upon the die-bolder engaging with the eollar
n'' upon the hub of the pinion. The pinion

is also provided with clutching-teeth- n'® |

adapted to engage with similar teeth n!* upon
the rear face of the head of the die-holder.
Splined upon that end of the die-holder stem
which projects to the rear of the turret is a
movable cluteh piece or ring N, which may
be made to engage with corresponding teeth
n* upon the rear face of the turret whenever
the tool 1s to be stopped from rotating.
spring N* encircles the stem of the die-holder
between the turret and the ring N, and a
second and stronger spring ¢ is placed upon
the shank between the button N7 and the
outer side of ring N*. 'With this construe-
tion the normal action of the springs is fo keep
the pimion and die-holder in engagement, so
that the die is rotated; but this engagement

| is broken when the ﬂll‘ ading 1s C(}mpleted by

the cessation of the forw m*d movement of the
turret, and when the latter begins its return
the clutceh-collar N¥ is natura Hv toreed into
engagement with the teeth n%, which causes
a stoppage of the rotation of the die, so that
1t is soon threaded off the screw. ™The sec-
ond spring i1s a safely device, intended to
obviate danger of stripping the thread from
offi the screw when the threading operation

| is completed, such as might result if in draw-

g backward the cluteh-teeth NV should fail
to engage the teeth nb.

“Then it 18 desired to use a boring-tool in
the turret and to give such tool a mpld rota-
tion, 1t may be done by employing an inter-
mediate pinion P between the central pinion
N? and the pinion N upon the holder carry-

ing the boring-tool, as shown in Fig. 19, This
iﬂter‘mediate pinion reverses the direetion of

the tool’s rotation, so that it turns in a direc-
tion contrary to the stock, and so that its
speed relative to the stock 1s equal to the sum
of the speeds of both tool and stock. In this
manner 1 obtain all the benefit of a rapid ro-
tation by the tool without giving it in faet
any great speed.

“VWhen it is desired to oscillate the turret
instead of rotating 1t through complete revo-

lutions, L arrange cams 19 upon the cam-wheel

¥ in some such manner as is shown at Fig.
17. In this arrangement, supposing the cam-

wheel to be 101ated in the direction indicated

by the arrow, the cam-surface marked 20 will

actuate the lever J and turn the turret

through a partial revolution. While the
roller of the lever is riding over the three
cams which are placed in conjunction at this
side of the cam-wheel the turret is moved
back to the work, so that when the lever-roll
passes down the incline 21 the spring J* will
then return the rack and the latter will re-
malin in its lower position until the lever-roll
encountersthesurface 22 of the cam-segments
at the opposite side of the wheel and is lifted
thereby. This last upward movement of the
rack 18, however, an idle one, inasmuch as at
the time it takes place the turret is not in
engagement with the rack, but such engage-
ment takes place immediately aftemﬂrd SO
that when the roll passes down the incline 23

A

75

80

Qo

L1OG

-m5'

110

12O

125

T30




552,080

R TR E “the spring will return the rack and EﬂSO re- | axis with mechanism for acmatmﬂ' said tur-
oo turn the turret to its first position. ret, an axial shaft for rotating _the_ tools car-
U If preferred, the space between 2‘1 'and 29 rled by the turret, a primary drwe shaft, and
________________________ may be filled so that the rack will remain | independent powertransmlttmﬂ*mechafmsms, 7o
P TS L RS 353 raised until the turr et is 1et11rned mto en- | one carrying power from the drive shaft to
--------------------------------- cagement therewith. - | the turret and the other from the drive shaft
S L " Tnorderto prevent the jarring which 'would | 130 the axial shaft, substantmllyas specified. -~
----- " be caused by the returning of the rack to its | =+ 2. The combmatwn in a screw machine of
"""" - lower position under the fome'of the spring a primary drive: shaft, a t_urr_et adapted to 75
o ro-Jt when eams having ::Lblupt inelines like | slide and to turn on its axis and _m_eehﬂmsm* SRR
. those shown are used, I provide the dash- | carrying motion from said drive shaft to said - -
o pot JPand a piston J7 working therein, the | turret and impartingsaid sliding and turning =
e latber: ‘being: Joined to the swinging end of | movement, with a continuousl; ?IOT&tm“‘Sh&i’D? e
- lever J by The rod J°. - This: dash- pot eases | extending .aKI&HV through the turret.and 8o
s the descent of the ka' and prevents any jar -s-ervmﬂ*-to actuate the tools, and mechanism
L e to the machine, and also enables the machine mdependent of the turret actuating mechan-
'''''''''''''''''''''' to be opelated at eonsiderable speed without | ism carrying motion from the drive shaft to
U producing any objectionable shaking or jar. | the axial shaft, substantially as speclﬁed ____________
e " It is desirable that all the cams upon the | 3. In a screw machine a primary drive 85
------------- 20 wheel I3 be adjustable, and for that reason I | shaft and stock rotating mechanism geared -
R ~provide sald wheel with a scries of openings | to said drive shaft, in combma‘twn _W_lbh_the_ S
S ground its rim, as shown, through which the | turret, the axial shaft and mechanism inde- =
T bolts may be passed for beeurmﬂ*the' cams 1o pendent of the stock actuating mechanism
. the wheel in any position desir ed. “Not only | for transmitting motion from the drive shatt go -
IR 25 may the cams be adjusted as to posﬂ;mn upon:| 3130 said axial shaft substantially as specified. = .
"""" - this wheel, but the cams themseh es may be -4, In a serew machine a- primary drive
- changed at will. T shaft and stock rotating mechanism geared
 Inorderto obwate danﬂ'el of breakmﬂ the | to said drive shaft, in co_mbm.atlon with the
o working 'p:;hl‘ts of the: machine when any un- | turret, actuating mechamsm for the turret 93
R T 20 usual stl ain comes upon or: resistance is en- | .meehamcaﬂy connected_ to .the drive Sh.a:ftw. R
----------------------------- countered by them, I key the gear A? to the | the axial shaft for rotating the tools in the
R R R driving-shaft by means of a pin P’, which is turret, and mechanism. mdependent ot the
P S iof sut 1@1@11’5 strength only to insure the MOoV- stoekactuatmﬂ ‘mechanism for carrying mo- .
----------------------- ing of the parts actuated through said gear | tion from the drwe shaft to said a,xml shait 100
A 35 under 01(1111ﬁuy C1Y eumst&nucs-—-—-that ig' to | substantially as specified.
“say, this pin has sufficient strength to drive 5. The combination of a homzontal tuuet
said gear when the machine 1s domﬂ its ordi- amd a shaft passing through the axis of said
nary work, but when an unusual strain comes | turret and provided with means for actuating
upon the gear the pin will break, and thus | the tool or tools, of mechanism for 1013&131[1@ 105
40 stop the pmts actuated from it bef()le any | said axial shaft mdependently of the tuuet
breakage of the machine occurs. | said mechanism embracing changeable gears
The importance of the ridge b° as a means | and a shaft adjustable longitudinally so as
of preventing the oil from entelmﬂ between | to permit changes in the speed of said axial
the spindle and its bearing will be under- shatt, substantially as specified. 110
45 stood when it is remembered that the oil thus 6. The combination of a horizontal turret,
diverted is illy fitted for use as a lubricant | and a shaft passing through the axis of said
by reason of the presence in it of foreign | turret and provided with means for actuating
matters, such as grit and small particles of the tool or tools, of changeable gears and a
metal severed 1n the cutting operations, &c., | shatt adgustable longitudinally, for driving 115
so which are liable to do grem damage 1t they sald axial shaft, substantially as specified.
find their wayinto the interior of the spindle- . The combmatlon with the axial shaftt
bearing. p&ssmﬂ* through the turret and conveying
The dlwmﬂ‘ of the machine by means of a | power to the tools carried by the turret, of the
cross-shaftis not only attended with the bene- | shafts » and N® having 111telmesh1ng gears, 120
55 fits mentioned in a preceding part of this | the adjustable block for ming a bearing for
 gpecification, but when the shaft is arranged | said shafts, and gearing carrying motion From
as shown it is rendered an easy mattel to | shaft N° to the axml shaft, substantially as
take power from it to the various parts of the | specified.
machine. Thus through the vertical shaft ¢ 8. The combination with the axial shaft 125
6o the main cam-shatt 1s chwen the spindles are | passing through the turret and conveying
driven directly from the eross—sha.ft, and the | power to the tools carried by the turret, of
turret-tools are rotated by power taken from | the shafts n and N° having 111te:rmeshmﬂ'
the shaft by the belt N. gears, the adjustable block fmmmg a bem-
I claim— mﬂ* for said shafts, and changeable gears car- 130
6z 1. The combination in a screw machine of | rying motion from shaft N° to the cnlal shaft,
a turret adapted to slide and to turn on 1its

substantially as specified.
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9, Thecombination with the horizontal tur-
ret and its axialshaft, of a driveshaft, mech-
anism for carrving power from the sh&ft to

the turret, and meeham%m mdependeuﬁ of
power {rom
e shaft to the axial Sha,ft both said
transmitting mechanisms being eha-ngeable

the turret mechanism carrying
the drive

to permit variations in the speed or timing of
the parts, substantially as specified.

10. The combination with the turret of the
cam shaftforactuating the turret, the change-
able gears for aetua‘tmfr the cam shaft, the

Shdmﬂ' block D* and 'the shaft d havmﬂ a

bearing therein, substantially as speplﬁed
17. The oombhmtion with the turret, of the

~cam shaft from which the turret is actuated,

the changeable gears for actuating said shaft,
the shaft d carrying one of said gears, and
the adjustable block D*supporting said shaft
d, substantially as specified.

12. The combination with the turret, of the

- actuating mechanism therefor, thelatter hav-

)

51

59

ing Ch.ﬂﬂ ceable gearsand an &djllStablﬁ bear-

ing bloek_. carrying the shaft of one of the
changeable gears, substantially as specified.
13.

and rack for adjusting said bem’*mg, sub-

stantially as specified.
14. In a screw machine a shaft d having a

changeable gear and a movable bearing for
sald shatt inclosed in the machine frame, a

- pinion the axis whereof extends through the

40

ter is moved back from the work, the lever
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frame so as to be operable from the outside,

“and rack teeth upon the side of the bearing

engaging the pinion, aubstantml]y as speci-

15. In a machine of the kmd shown, 9 hori-

zontal sliding tool turret having peﬂpheral_

teeth, in combination with the rack J?, mesh-
ing with the teeth of the turret when the lat-

for moving the rack, the cams for actuating
the lever in one dir ection, and the spring for

'a(‘*tuatmﬂ the lever in the other du‘ectmn
substantm,lly as specified.

16. Inamachine of the kind shown, a hori-
zontal sliding tool turret having peripheral
teeth, in eembinﬂ-‘tion, with the rack J °, mesh-
ing with the teeth of the turret when the lat-
ter 18 moved back from the work, the lever
for litting the rack and a spring for depress-
ing it, substantially as specified.

17. In amachine of the kind shown, a hori-
zontal sliding tool turret having peripheral
teeth, a 1fzels_ meshing with said teeth when

~the turret is moved baek from the work, and

means for actnating said rack in turnmﬂ the
turret, Subbtamlally as specified.

18. In a machine of the kind shown, a hori-
zontal sliding tool turret having peripheral

teeth, a 1’*&(3L meshing with said teeth when '
the turret is moved back from the work, and
~means for positioning said rack and means

. The combination with worm C' of gear
D, shaft-«, movable bearing D? and a pinion

' longitudinal cam shaft, taking

for actuating it in turning the tur‘ret sith-
stantially as specified.

19. In a machine of the kind shown, & hori-
zontal sliding tool turret having a plm*ahty
of tools for opemtmﬂ* npon the work, and
also having peripheral teeth, a rack meshing
with said teeth, and a rotating cam ha,ving
upon its periphery a plurality of operating
points corresponding to the tools in the tur-
ret and acting to move the rack, su bstantially
as specified.

20. In a machine of the kind shown, ahom-
zontal sliding tool turret having a plumhm*

of tools for Operatmﬂ* upon the work, and

also having peripheral teeth, a rack meshing
with said teeth? and a 1‘01:&’(1119 canm having
upon its periphery a plumlit}f of 0pemting
points correspounding to the tools in the tur-
ret and acting to move the rack 1n one di-

t rection, and a spring for moving it in the re-

verse direction, substantially as specified.

21. The combination with the spindle and
turret and the cam shaft from which they are
actuated in their longitudinal movements, of
the changeable gearing for driving said shaft,
the adj ustable s.ha,ft carrying one of the
changeable gears, worm wheel D upon said
&d,]ustable Shaft zmd the long worm for actu-
ating said worm gear in any position of its
shaft, substantially as specified.

22. In a screw cutting machine, the combi-
nation with the cross drive shaft, of the lon-
og1tudinal spindle for rotating and feeding the
stock geared directly to the shaft, a longi-
tudmally movable and rotatable turret rO-
tatable tool holders carried by said turret, a
power from
the drwe shaft and contl ollmﬂ the feeding
movements of both the spindle and the tur-
ret, and mechanism independent of the
spindle and turret for transmitting power
from the drive shaft to the tml holders, sub-
stantially as specified.

28. In a machine of the kind herein shown,
a cam shaft e controlling the feeding move-
ments of both the stock and the turret, in
combination with changeable gears and an
adjustable shaft for actnating said cam shaft,
substantially as specified.

- 24, The combinationin a secrew machine, of
the turret having a row of teeth around it, a
vertically moving rack meshing with the teeth
upon the turret, a lever for actuating the
rack, a cam actuating the lever in one direc-
tion, a spring for actuating the lever in the
other direction, and a dash pot fthe piston
whereof is joined to the lever and cushions
the movement imparted by the spring, sub-
stantially as specified.

CHARLES E. ROBERTS

Witnesses:
EDw. 5. EVARTS,
H. M. MUNDAY,
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