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IMPROVED MACHINE FOR MILLING THE KNIFE-EDGES OF SCALE-BEAMS.

r o T

The Schedﬁlg referred to in these T.etters Patent and making part of the same,

To all whom it may concern :

Be it known that I, THOMAS J. ROCKWO0OD, of St.
Johnsbury, in the county of Cal¢donia, and State of
Vermont, have invented certain new and useful Im-
provemeuts in Machines for Milling the Knife - Edges
of Scales; and I do hereby declare that the tollowing
is a full and exact description thereof.,

My invention is more especially intended to apply
to the machines described in the patent issued to e,
dated August 11, 1868, but may be used in connection
with varions modifications of mechanism for milling
knife-edges, which are not deseribed in said patent.

My invention facilitates the placmu' and properly
holding of the levers.

1t hequently happens, in spite of all the care taken
in woulding, that levers are warped, bent, twisted, and
variously contorted, to small extents, and ::tlthough the
milling-operation 1s adapted to remove enough of the
material of the knife-edges, and the knife-edges are
made sufficiently too large, in the first instance; to in-

sure that the final result shall leave the finished knife-

edges with their working angles in exactly the proper
positions, the distertion of the genetal casting in which
they are placed embarrasses the operation of properly
mounting the lever in the machine.

I all this kind of work, we mount the lever twice.
In the first instance, we &dJ ust the position by means
of the central kuife-edges, resting them in notched
bars. Having thus placed it, and taken a very firm
hold of the ends of the lever, we proceed to mill the
knife~edges at the ends, first tre&tmfr those at one end,
and then those at the other end of the lever. After
having thus treated the ends of a lot of levers, we set
them on another machine. In this second machine,
we set the levers in position by the aid of the now fin-
ished knife-edges, and mill the central knife-edges. In
order to leave no material to be milled in the central
knife - edges, we place the rests in which they are
mounted at first a little low. In other words, we fin-
ISh the end knite-edges with the central knife- edge& n

a slightly false posmon then afterward holding the
beam exactly right, by the aid of the now nicely-fin-
ished end knife-edges, we again take a firm hold of the
lever, and treab the central knife-edges, removing just
enough to bring them into their exaectly rlght posi-
tion.

This, which I have now described, is the part of the
old pr ocess to which my present mventmu relates. In
the old praetice, the entire lever was finished in the
plane in which the central knife-edges happened to
stand; that is to say, the central knife-edges were as-
sumed, at first, to be right, or,rather, to be to.an equal

extent below the proper position, and the entire lever .

was necessarily finished in that pl.:me
Now the central knife-edges are as liable as either

of the others to be slightly misplaced, and the general
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plane of the entire lever should evidently be the influ-
ential plane. In other words, in case the lever is
twisted, or otherwise distorted, we should strike an

- average position with the knife-edges, and finish them

all thereby, instead of by the central knife-edges.

It frequently happens, that the four knife-edges at
the end are all pretty much in the same plane, but the
central knife-edges are distorted or twisted relatively
thereto; that is to say, one of the knife-edges is in its
true position, and the other is considerably below,

Now, while the old plan would twist the whole lever
to correspond with this distorted position of the cen-
tral knife-edges, my present invention Lolds the lever
in the position to which the end levers are already
nearly adapted, and removes the material mainly from
the central knife-edge, which is too much depressed.

I accomplish this by providing yielding supports, in
wlich the central knife-edges are rested for the first

operation.
The supports are very fir mly guided, so that they_ |

can only move vertically; but they may sink to any

required degree, one below the other, and both may
oo below or remain above their old position, as required
by the twisting or other distortion of the lever. |

I have provided, also, several other modifications in
the mechanism, which render the holding and milling
of the parts more m&thematma,lly exact; or more easy
of accomplishment. |

I will now proceed to descr ibe what I consider the
best means of carrying out my invention, and will
afterward designate the points which I believe to be
new. |

The accompanying dmwmga form & part of this spe-

cification. |
Figure 1 is a central ]01]”[1311(111]&1 section, thr ough 4

scale-lever, while mounted on the means for holdluﬂ' it.

1t gives zm inside view of one of the supports which
hold up. the central pivots, and shows, in dotted lines,
the cam, by turning which such support is made firm.
Figure 2 is a plan view of the same parts.
cams are here represented in dotted lines, one on each
side. | *
Figure 3 is a cross-section through the centre of the
same parts.

lines. L
Figure 4 is a c1 oss-sectmn, showing a modlhca,tlon' |

of the construction of the firm supports at the ends.

They. are adJ ustable in their height.
‘Figure 5 is a plan view of a modification of the cross-

pieces or clamps, which hold down the lever, in which

are the knife-edges to be milled. |
Similar letters of reference 1ndlmte cmlesspondmg
parts in all the figures.
The drawings represent the novel parts, with.only
so much of the ordinary parts as is necessary to H]dl—

- eate their relation thereto.

The two

In this view the cams appear in stmnu'-_ |



The pwrts not represented may be as described in
my patent of 1868, above referred fo.

There is a fixed frame-worlk of the machine, made,
by preference, of cast-iron. This supports a c‘mlage,
with a table, &c., as descrlbed in my previous patent,

- above 1eferled to

D is a table, capable of traversing longltudm.;ﬂ]y,

~in the vertmally-movmg carriage, emctly as described ;

in my previous patent. |

These, and all other parts of the machine, whether
replesented or not, will be understood as bemﬂ' made
- sufficiently heavy to avoid any appreciable springing.
G & G G are stout' blocks or firm supports, on which

- rest the ends of the levers, while the end kmfn-—edge& |

are being milled.

These blocks may be adJustable outward and in-
wmd to adapt the machine to treat levers of different
sizes, or the blocks may be changed for each size or
btyle of beam; but those adjustments or changes will
be readily understood without pr olonged description.

1 will describe them as fixed, which in fact they may
be, duri ing the treatment of a hundred or any other
number of levers which are of uniform size and stvle.

I have devised a construction by which the upper

surfaces of these blocks may be very conveniently ad-

Justed, vertically, within wide limits, when required;

but this will be eXplamed further on.

- H H are clamps, which are pressed down on the

ends of the levers, by means of nuts %, which traverse

on screw-threads on the upper end of the fixed rods K.
A coiled.spring, X, surrounds each of these rods K,

“and exerts a constant lifting-force on the clamp or-

cross-piece H.

The knife-edge is easily liberated by slackening the

nut %, and turning the cross-piece H.

~ In such position, it allows the lever to be readliy
lifted off, and the cross-piece H, being supported by
the spring %/, does not fall down but remains up in
- position, ready to be im medmtely turned back into its
transverse position, and again screwed down, when a

new lever is introduced.
" Tu case the fork at the end of the lever is not suf-

ficiently deep to allow the lever to be lifted vertically,

- when the cross-piece H is turned properly, it can some-
- times be liberated by being moved a little endwise, first

~one way and then the other, to pass the cross-pieces

in succession.
In treating any pattern of level which does not al-

~ low of being readily introduced and removed in this |

~ way, 1 employ cross-pieces H', which are slotted, as

~ indicated in fig. 5, to allow the clamp H to be removed
~ altogether at one end or both ends, and 3,9:&111 replaced

with facility. |

~ In treating a lot of levers, we first take the wmd
~out of them by filing, so as to make four surfaces at
" the ends, which are in the same plane. |

This operation can be effected by milling, if pre-

- ferred, but it is usually done with great facility by

: hand.

We lay each lever on a plaln surf‘ace, and if it does

not rest fair on the four corners, we file one or another
lightly until it does.

Having treated them all in this mmmer we are |

mady to place them, in succession, in the machme,

and the four surfaces thus prepared. Wlll evidently rest |

fairly on the four blocks G. ‘This insures the rlght
position of the lever, in one respect.
~ This part of the work is performed the same as has

~ been practised with my formerly-patented machine.

Now, to get the lever in the right position laterally,
it is necessa,ry to rest the central knife-edges in notches,.
in two central rests £ f, as has been before explained.
And instead of hav1ng these blocks f f absolutely

fixed, I make them capable of y161[111]"‘ downward, to
any requu ed extent.

| Thls is efiected by mbuﬁtmg them in Vertmal guldes_ |

4
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in the stout 1)10(}1{3 I“ and restmg them upon sprmgs_ |
2,

Tlie entire blocks F with their attachments, may
be adjusted to or from ‘each other on the stout trans-
verse way If, and may be held firmly in any position
by means of screw-keys, or the like, not represented.

Now, when a lever is placed in posmmn, so that its
suriaces at the ends rest on the four stouf posts or
blocks (&, the fingers of the operator are applied on
the central kmfe-edges and the entire lever is moved

and turned a little in one'direction and the other, until
both thie central knife-edges rest in the notches rep-

resented in the spring-blocks 7.

These blocks, by reason of their being mounted on
springs, may sink to any required extent, either equally
or unequally, so as to adapt themseh es to any false
position of the central knife-edges in the vertical di-
rection, and consequently the entire lever, when gauged
by the central knife-edges, resting in the notehes in
these spring-blocks f, and restmg at the ends on 'the
four solid blocks @G, is mth pomtwe certamty in the
correct position.

Now, after screwing down the nuts k, and thus de-
pressin g the clamping-pieces H very ﬁrmly at each end,
I desire to insure a still more firm holding of the entue
lever, to avoid any trembling, or any motion of any part.
while the kmte-edges atthe ends are being milled. Were

the central blocks f f firm, I could hold the centre of -

the lever very strongly, by simply introducing at these
points such a bolt, K, nut k, cross-piece or clamp H, -
and spring . 1 do employ such parts.at the fzentle |
which are not mpresented as 1t may tend to confuse
the drawing.

The means for clamping from above in ‘this manner
will involve no difficulty to any good mechanic, but 1
employ peculiar means, by which I transform the yield-
ing supports f f mstantaneoudy into solid and very
substantial supports to ald in holding the lever very
firmly.

This is effected by means of cams vy, in the mterlm
of the blocks I, which are mounted on the shaft ¥,
and turned by the mill-wheel Y!. There are two of

‘these cams, one for each of the blocks F!, and they are

readily tur ned by the thumb-wheel Y, s0 as to liber-

-ate the slide 1, by turnmg it in one dnectlou, and SUp- -
port it by turning it in the other direction. -

The cam
may act directly against the end-surface of the yield-

ing support f, or it may act thereon through an inter-
mediate pin or block, Y% as represented. |

The operation of thls portion of my mventmu will -
now he very readily understood. |

The knife-edges at each end of the lever are treated

by the milling-tools in the manner described in my

patent of August 11, 1868, above referred to. So soon
“as each is milled, T llbemte the lever, by lifting the -

Cr oss-pleees HH a,t each end, and also the correspond-

ing cross-piece at the centr e, not represented, remove

the lever, and giving a half turn, or thﬁfﬁdbﬂllb to.
each of the thumbwheels Y, and cﬁnsequently to the
cams ¥, 1 set the a,d,]llsmble supparts S f at liberty to

-move up and down again under the influence of the

springs F? and of the triction, whatever it mav be, to
which they are subject. The force of the springs I
should be sufficient to overcome the fi iction; and to
immediately raise the adjustable supports into a, pOsi-
tion above that which they will assune when a fever

| 1s placed in the machine.

Now a new lever is mtmduced and again shdken, N
or turned slightly in one direction or the other, and
pressed down upon the yielding supports f f until bﬂth

| the central knife-edges are received and retained in

the notches therein. This movement is effected alr ost
instantaneously, and immediately thereon the end-
clamps or cross-pieces H may be set down in place, -
the cams y turned up until the central blocks f f are
ﬁrmly supported, then the centre clamp, not repre-




sented, is applied, and the lever is ready to bave its
ends mllled and in its turn to be removed.

" There now remains to be described a modlﬁcatmn
which I have invented in the posts G. I can make
one alone, or all four of these posts in this manner, so
that their height shall ‘be %djustmble Tig, 4 repre-
sents this construction.

Z is a strong and broad support, fastened down ad-
Justa,bly upon & table, D, by means of a bolt standing
- in a slot, as represented.

Z'is a stout serew, rising from near the centre of
' the support Z, and threaded for a part or the whole of
‘its height, as repx esented.

ZPisa cap—nut or adjustable block, ada,p‘fed o1 1ts
under side, to fit upon the screw-post Z'. -

Now, by turning the block Z?in one direction ot the
other, I raise or lower its upper smrface, and graduate
1ts elemtlon to any extent desired, Whlle the parts may. |
be of such stiffness and strength as to support the le-
ver the same as a single solid block.

I call the threaudud screw Z', and its support, my ad-
justable block. One will. be of some service in con-
nection with three of the fixed blocks G I prefer,
‘Thowever, to use two; in other words, to replace both_

of the blocks G at _one end by these adjustable blocks.

I can employ them at both ends, if necessary, but do
not deem it generally expedient. I can employ them
with particularly good effect to support the centre of
the I]]IHII]“‘-]‘[IELL]JII]B on which I mill the central knife-
edges, after the end knife- -edges have been finished.

A very marked advantage comes from the fact that,
the block Z? fits over and serews down upon the screw.
71, as represented. This arrangement insures that all
“chips and dirt fall clear, a,ml cannot lodge upon or in
the screw. | ~

My block works ﬂeely under all conditions, while,
if the parts were the other side up, like the common
jack-screw employed in lifting weights, it. would be
fila;ble to be clogged, cut, or abmded with filings and

irt

Some of the advantages due to certain features of
my invention may be separately enumerated, as, fol-
lows:

First, by reason of the fact that the suppoits are not
per manently fixed, but adjust themselves vertically, as
| represented, I cause them to perform the function of
determining the correct lateral position of the lever,
and of placing it with matheinatical accuracy on the
end supports G G G Gz, while at the same time they
allow for a very considerable misplacement ot the vet
unﬁmshed central kmte-edfres

95,729

Second, by‘reason of the fact that my cams y press

-up under ‘the blocks f, after the placing of the lever is

completed, I am able fo make the latter serve, in-con-

neection with suitable clamps or cross-pieces’ a,t that

point, to aid in holding the lever very firmly, and to

effect this by very simple and rapid movements, and

with little labor or complication, and without interfer-
ing with the yielding character of the suppor ts when .
the lever is being located.

Third, by reason of the fact that my clamps or cross-
pieees H are held up by coiled springs K*", as repre-
sented, I am able to support the cross-pieces in 2 po-
sition-to facilitate the introduction of the next lever,
without interfering with the freedom ot its movements .
or adding any complicated parts, or subtracting in any
degree from the useful qualities of the machine.

Fourth, by reason of the peculiar construction of
my blocks 7%, 1 am able to obtain a very delicate ad-
justment veltlcally, being at the same time snfficiently
strong to avoid springing or vibration, and offering,
by their construection, no possibilities for an accumu-
lation of cuttings or chips to mt;;ltele w1th the work-
ing. -

I claim—

1. The notched supports f }‘, mounted in vertical
guides in the blocks F', so that they may yield verti-
cally downward to any 1equued extent, being pressed
upward.by the action of the springs F? or their equiv- |
alents, the several parts being 'Lda;pted to serve, rela-
tively to each other and o the cutting-mechanism of
1! mllmg—ma;chme, substantially in the manner and for
the purposes set forth. ..

2. The cams ¥, and theu operating-means, in com- _
bmatmn with the yvielding sapports f f, all adapted to
serve, in relation to each other and to the clamping
and cutting-mechanism_in a knife-edge milling-ma-

chine, subbtantla,llv as and for the purposes hel ein set

forth. -
3. The spr ings K1, arran rred relatively to the clamps

QT Cross-pieces H and to the supports G- of a milling-

machine, substantially as herein described

4. The blocks Z2, mounted, as represented, on the
serews 74, and adapted to qewe as represented, rel-
atively to each other and to the euttmg—mech&nlsm of
1 mlllmg-nmchme for the purposes herein set forth.
~ In testimony whereof, I have hereunto set my name,

in presence of two subscnbmg withesses,
’I‘HOS J. ROOKW’OOD

Witnesses:
W. C. DEY, .
C. C. LIVING-ST )
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