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gether as to give substantially the e:

‘1t, or +he tool is mounted upon a

'UNITED STATES

PATENT OFFICE.

A\TALDO M ]LNGLISII OF BOSTON MASSACHUSETTS ASSIGNOR TO JOHN
JACOBSON, OF SAME PLACE |

ENGRAVING-MACHINE;

SPECIFICATION formlng part of Letters Patent No. 510, 905 dated December 19 1893

Applleetlen filed Februery 13,1893, Serial No, 462,128,

(No model ‘)

To all whom it may corncern:

Be it known that 1
Boston, county of Suffolk, State of Massechu-

- setts, ha,ve invented an Improvement in Rul-

mn*-Meehmes of which the following descri '1p-

tlon in connection with the accompanying

drewmu‘s is a specification, like letters on the

fdmwmge representing like parts.

My invention is embodied in a machine es-
pecially intended for ruling or engraving fine
lines upon a conical or eylmdmeal or apprem-

mately conical or cylindrical object, the in- ]

vention relating especially to the feed mech-
anism for advancing the tool between the
consecutive rulings or lines and being appli-
cable to other uses, requiring a minute and
uniform feed.

The apparatus is shown as employed for
engraving or ruling a line i1 successive con-
volutions about a conical or pyramidal object
such for example as a gem, the object being
to produce lines or striations that are very
close together and uniformly spaced so that
the striated surface will decompose the light
falling upon it, giving an iridescence to the
said surfeee or to the light reflected there-
from, and thus enhancmﬂ' the brllhaney 1f
the obJeet 1S a gen.

The rulings when applied to a cone or cyl-
inder are in the form of a eontinuous spiral
line around the axis-thereof but the success-
ive convolutions of the spiral are so close to-
ffect of
parallel rulings in planes at right angles to
the axis of the article ruled. The said article

is rotated at uniform speed with its surface |

presented to the tool or graver and it is nec-
essary to give the graver a very slow and uni-
form movement lengthwise of theslant height

of the object, if it be a cone or pyramid, or |
In

parallel with its axis if it be a cylinder.
order to effect this result, either the article
being engraved and the means for rotating
carriage
edapted to have the required feed movement,
and as shown in this instance the tool is fed
with relation to the object which hasonly the

rotary motion’ required to earry the marking
of the tool around its surface.

59

The feed move-
ment is produced by the force of gravity and

~is controlled by the flow of a fluid which

gives an extremely aniform feed capeble of
easy regulation. The tool post is supported
| upon the side of a heavy vertical cylinderor -
carriage having a ceylindrical bore containing sg _
& sta,tmnary plunﬂer between which and a
transverse wall or head of the eylinderis con-
controlling fluid, and there is an .
ad;justeble vent to. penmt ‘the gradual uni-
form escape of the fluid under the pressure
I due to the weight of the eylinder which thus
descends slewly and with great umfor-‘mlty -
Means are also provided for raising the cyl-
inder between the different feed operations
and for guiding the same in its movement
and for eentmllmﬂ' the position of the article
being engraved, a.ll of said parts being con-
I strueted to attem extreme accuracy of rela-
tive movement of the tool to the surface acted
upon by it, and to prevent any displacement
f or inaccuracy in said relative movement from
lost motion of the parts.
Figure 1 is a side elevation of a rulmg ma-
| ehmeembodymfrthls invention; Fig.2 aplan
view thereof; Fig. 3 a lenﬂ'l[udmel vertical ;:
section on hne X, Fl . 2; Flﬂ" 4 alongitudinal
sectional detail on line. Y, Fw 2, of a portion
of the guldmu' mechanism for the feed cylin-
der; Fig. 5 a transverse sectional detail on
| lme 2, FIU'S 1 and 4, of said guide mechanisin;
Fig. 6 a Verucel sectlenel detdll on lme wf'
Fig. 2, of the tool support, and Fig. 7 a sec-
'tlenal detail on line % Fig. 3, of the arbor for
~carrying the article to be ruled and the bear-
'1ing therefor. Figs. 6 and 7 are on a larger
; seale than the other figures. |
The machine is provided with a horwontel '.
bed a havingrigidly fixed thereto, at one end -
‘a vertieal ﬂ'mde way a®having the guides ¢,
at, upon which'the vertical feed carriage runs,
one of said guide ways as a® being shown as
flat or plane and the other at as V-sha,ped and
the corresponding surfaces of the feed cylin-
‘der or carriage b being pressed against the
‘said guide surfaces by springs o’ see Figs. 4
‘and 5 abutting against pins or studs afin the
Vertlcel ﬂ'u1de way and pressing against lon- .
gltudma,l shoulders &’ on the carriage b. The
-said carriage b is itself prewded Wlth a lon-
gitudinal crulde way b® upon which may be 1co
fastened at any desired height the tool poet |
~or support ¢, upon whleh s festened the tool
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or graver d in any suitable manner, the spe-
cific means for supporting the tool being here-
inafter deseribed. The said tool post ¢ is se-
curely celamped in adjustable position upon
the guide b® by any suitable or usual means,
such for example as the bolt and clamping
handle ¢ shown in Figs. 1 and 3. The said

cylinder is provided with a longitudinal bore

b? in its lower position and a transverse par-
tition b4 see Fig. 3, forming an end wall or
head for said bore, and a chamber or reser-
voir b° above the said partition. The said
cylinder bore b® at the lower portion of the
cylinder receives withinit,the plungere which
rests upon but is not fastened to the base o
and is thus not liable to bind in the bore of
the eylinder which is provided at its lower
end with packing b°to make a fluid tight joint
around the plunger e. | |

In the space 0%, of the eylindrical bore b3
between the plunger e and partition b*a fluid

is confined which should be of such character
as to be as little variable as possible in den-

sity and fluidity, glycerine being well adapt-
ed for this purpose,and the said plunger and

liquid will sustain the weight of the cylinder

which can descend under the force of gravity
only as said fluid is permitted to escape from
the space b, so that the uniformity of out-
flow of the fluid will insure uniformity in
rate of descent of the cylinder which may

thus be fed with a slow uniform movement

and with far greater uniformity than can be
obtained by ordinary mechanical feed mech-

anism, such for example as produced by a

serew or gearing. In order to provide for and

regulate the escape of the fluid under the

space 0%, the part b* is provided with a pas-
sage bY terminating at its lower end in a

valve seat within which is seated a valve f

 connected with a tubular valve stem f* ex-
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tended up through the cap 6%, closing the up-
per end of the reservoir 0° in the cylinder, and
being there acted upon by a spring f* which
tends to press the tubular valve stem upward
and thus draw the valve f tightly to its seat
in the lower end of the passage 6*. Thesaid
valve stem is provided with a lateral port or
opening f* communicating with the interior
of the reservoir 0° |

The valve f itself is tubular and has its
bore substantially filled by the lower end of
a rod f°the upper end of which is screw-
threaded as shown at 7 and works in an in-
ternal thread in the tube f* the upper end of
said rod being preferably depressed below the
end of the tube so as not to be accidentally
disturbed, but being easily accessible by a
serew-driver or equivalent device when it is
desired to turn the said rod to screw it up or
down the tube. |

The lower end of the rod ¢° is provided with

atapering groove f8which is contained within |
the bore of the valve f and thus forms a vent
65 P _ :
able by moving thesaid rod f° upordownso
as to bring a shallower or deeper portion of

assage from the chamber 0% which is adjust-

510,005

the said groove at the end of the bore in the
valve f thus making a larger or smaller ori-
fice for the escape of the liquid. Thus the
speed of the descent of the cylinder b under

the action of gravity may be varied and ad-

justed by adjusting the rod f°and thus va-
rying the effective size of the orifice through
which the liquid escapes from the chamber

{°

75

b®, while uniformity of the said movementat .

any determined speed depends upon the uni-
formity of flow of the fluid itself which under
these conditions is extremely uniform. The

liguid after passing through the orificeatthe

end of the groove f° passes up through the
tubular valve stem f* and flows out through

' the lateral opening f* thereof into the reser-
voir 0% in the upper part of the feed carriage.

When the carriage is raised after a down-
ward feed movement has been ecompleted and
preparatory for another feed operation, the
liquid will flow back from the reservoir b°
through the passage 0%, intothe chamber 0%,
by unseating the valve f and if it is neces-
sary at any time to give the cylinder a quick

downward movement independent of its feed

movement this can be done by depressing the

‘valve stem and unseating the valve and thus

permitting a rapid outflow of the liquid from

‘the chamber 5%, through the passage b,
It is not essential that the

around the valve.
vent passageshould becontainedinthe valve.
An adjustable vent passage such as shown

‘might be made at another point in the parti-

tion b* from that containing the valve con-
trolled return passage 6%, but by the arrange-
ment shown it is necessary to make only one
passage through the said partition. A con-

‘venient means for raising the cylinder is
‘shown as comprising a rod g passing through

a suitable stuffing box ¢g* at the lower end of
a tube ¢® extending from the partition &* up

through the cap 0%, and screw-threaded atits

upper end to co-operate with ascerew threaded
rod ¢° upon which ismounted a crank g® which
may be fastened to said screw threaded rod
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at any desired height by a key or clamp ¢7.

When it is desired to raise the cylinder the
crank
tance above the upper end of the tube g’ and
the said rod is then turned by the said ¢rank
in suech direction as to serew it down into the

tube ¢® when it comes to a bearing on the end

of the rod ¢°® and the latter comes to a bear-
ing on the plunger ¢, so. that the cylinder
travels up along the rod ¢° as the latter is
rotateduntilitis broughttothedesired height,
and when the apparatus is ready for the next
feed movement the screw ¢® is merely run up
a distance equal to or greater than the com-

plete feed movement desired thus leavingthe

By the means thas far deseribed the. tool
d may be fed downward with an extremely

uniform rate of movement and with asslowor
minute a movement as may be desired, and .

¢® is fastened to the rod at some dis-
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“eylinder free to descend, under control of the
“escaping liquid.

130

it is necessary only to give the article to be |
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acted upon by said tool such movements as ] such cha

are necessary in order to cause the proper.

action’ between the tool and the surface of
the article in the said feed movement of the
tool. As shown in this instance the article

h to be acted upon is pyramidal in shape

and the tool d is intended to engrave lines

~around the surface of the pyramid substan-

IO

tially parallel with one another and at right
angles to the axis of the pyramid, which may
be done by causing the pyramid to rotate at

uniform speed while the graver d is present-

- ed to its surface and travels along the slant
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height thereof in the feed movement before
described. The means for thus rotating the

article 7, are supported upon a carriage 4
mouuted upon the bed a of the machine and

adapted to be set in adjusted position there-
~on In the usual manner, the said carriage hav-

ing an upright ¢* provided at its upper eund
with a horizontal bore<® in which is econtained

the cylindrical stem % of a frame piece %2 hav-

Ing brackets A% k!, containing the bearings

for the arbor m by which the article % is ro-

tated. Thestemk can be turned in the sock-
et +* and clamped at any desired angular po-

sition therein by a e¢lamping key ¢ and thus

the axis of the arbor m may be adjusted to

~any desired position in a vertieal plane, it be-

ing set vertically if the side of a eylinder is
to be acted upon, or being set at an angle
corresponding to the angle of the cone or pyr-
amid, when as shown in this instance, an ar-
ticle of that kind isto be operated upon, thus
bringing the slant ‘height of the said article
that is at any time presented to the graver d
into a vertical position, or in other words,
parallel with the line of feed movement of
sald graver d as is clearly shown.
arbor m is shown as hollow or tubular and

‘contains a spring chuck n the outer surface

of the jaws of which are tapering and enter

a tapering socket in the end of the arbor so
that by drawing.the chuck into the arbor its

45

~ed with a rod n? extending through the ar- |
~bor and acted upon by a springn®tending to

Jaws are closed upon the article % as clearly
shown in Fig. 3. The said chuck is connect-

~ close the chuck, and it can be opened at any

.time by merely pressing the end of the rod
agalnst the stress of the spring. Inorder to
- prevent any end motion of the arbor it is pro-

- vided in one of its bearings with a number of

- annular ribs m? entering corresponding an-
‘nular grooves in the bearing bracket %° and
‘the cap member £° of said bracket, see Fig. 7,

53
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which is connected with the fixed member of

toward the arbor by a spring £7s0 as to main-

‘tain a constant pressure between the ribs m?

and the grooves and thus prevent any end
shake of the arbor m. The said arbor 1is
driven by means of a worm gear m?, meshing

- with a worm m% on a shaft m® having its

‘bearings in the frame piece %2 and provided

with a pulley m®to which power isapplied of

The said

racterasto rotate the said sh'af t with

as great uniformity of speed as possible, .~

As before stated, the graving tool d is sup-
ported upon a block or tool post ¢ which is

_ 70
vertically adjustable on-the feed cylinder b.
In order to provide for the free adjustment of -
-8aid tool and to maintain proper pressure of .

the tool against the surface acted upon and

‘to permit the tool to yield or move forward

75

- and backward to follow the surface of a pyra- -

R N wllle

|

‘mid, it is supported upon a slide d? movable

toward and from the article % being acted

upon in a transverse guide way on a plidte 3

longitudinally adjustable on the top of ‘the
tool post cbeing fixed when properly adjusted

80

by means of a clamping screw or equivalent
clamping device d*. Thesaid slide is pressed

forward by one arm of an angular plate or
‘a spring 7% the force of which may be readily

elbow lever r pivoted ats?and acted upon by

adjusted by means of a serew 7* and nut 79,
as clearly shown in Fig. 6. The shank of the

screw 7 is flattened and drops into anotch in .

the upper end of the post d® fixed upon the

plate d° while the nut +° bears against a suit-
able seat formed in the side of the post., The.

go

flattening of the screw prevents its rotation

while the nut is being turned to adjust the
strength of the spring and the spring may be

95

readily disconnected when desired to wholly

remove the tool from the article, by simply

pulling the nut 7° back from its seat in.the

post d® and then lifting the screw ¢ out from

| the noteh in the post. The ntt +5issplit and 1co
has its ends bent together slightly so: as to -
exert a frictional pressure on the Screw to

. prevent accidental turning. The spring 7%

l

“pod form of Support to obviate any tendeney

I

l

connects with the plate » above its pivot 72 as

shown in Fig. 6, as weil as at one side on the |
line from the pivot 7° to the point of engage: .

ment of ‘the lever » with the tool plate d* and

105

thus the tension of the spring both tends to
press the arm of the lever # down upon the

plate d* as will be understood from Fig. 6 and
at the same time tends to press the . plate d?

forward toward the article /2 being acted upon.
Thus all lost motion between the tool and its -
| guideisavoided,and preferably the guide sur-
1 face on which the tool slide d? rests has three

110

'1'15-

high roints as indicated by the small dotted .

circles, Fig. 2, thus giving the tool slide a tri-

to looseness owing to imperfect fitting of its

bearing. By these means an extremely acecu-

120

rate relative movement of the tool to the sur-
face operated upon is attained, and as before

intimated the apparatus may be used for rul- |
~ the bracket by steady pins k° and pressed | ing lines about the surface of a cylinder by

setting the axis of the arbor m vertically or

parallel with the feed movement of the tool, or

125...' |

it can be used for ruling a spiral on the faceof =

a disk by setting the said arborin horizontal
position, or it ean rule the surface of a cone
by setting the arbor at proper angle to bring

I36

the feed movements parallel with the slant
height of the cone presented to the "tool or -
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substantially so, and the yielding movement
of the tool toward and from the article will
accommodate slight irregularities in the sur-
face such as may result from accidental 1m-
perfections, and will cause it to act upon the
surfaces that are intentionally formed only
approximate to a cone or cylinder such for
example as upon a many sided pyramid or
prism. . - -

It is obvious that thé details of cOnstrUct_iOn,
can be varied without departing from the in-
vention, it being for example immaterial |-

whether the work or tool is carried in the
feed movement, which is essentially only a
relative movement of the one with relation to
the other, and it is also immmaterial whether

the eylinder or the plunger is moved by grav-
ity under the control of the eseaping liquid,

as either might be made to be the movable

and the other the stationary member of these

co-operating parts. -
Iclaim— . |
1. The herein desceribed feed mechanism
comprising a eylinder and plunger or equiva-
lent, one restrained from movement and the
other impelled to move, under a substantially
constant driving force, and a fluid confined

hetween said parts,combined with a tool sup-

port eonnected with one of said parts; and )
support for the material to be operated upon
Ly the tool, connected with the other of the

~ said parts; and a vent or escape passage for

35
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the said fluid whereby the feed, or relative
movement of the tool and material operated
upon by the same,is controlled substantially
as described. , - - _

9. The combination of the feed cylinder
and plunger and the fluid confined between

the two, with an outlet passage from the space

between said cylinderand plunger, the valve
controlling said passage, and a vent passage
through said valve for permitting a slow es-
cape of the liquid while the valve is closed,
substantially as described. .

3. The combination of the feed cylinder
and plunger with the valve and tubular valve

stem and a regulating plug or rod provided

50 ]

with a tapering groove cooperating with a
‘passage through the said valveand being ad-

justable with relation thereto, substantially
as described. | '

4. The combin atiqn of the bed and vertical

said

510,905

guide way with the plunger, supported on
said bed and the eylinder cooperating with

operating with the said vertical guide way,
and springs for holding the guide surfaces of
the cylinder and guideway in contact, sub-
stantially as deseribed.

5. The combination of the eylinder and
plunger and vent passage from the space be-
tween the two, with the cylinder lifting rod
g and screw g°, substantially as described.

rying slide d? with the controllinglever + co-

6. The combination of the tool and tool car-

plunger and provided with guides co- 5%

6o

operating with said tool slide and the spring

connected with said lever and arranged with
relation to the fulerum thereof as described,
whereby the said lever is caused to press the
tool slide against its guides and also press it
forward to the work, substantially as de-
seribed. B
7. The combination of the arbor provided
with annular ribs m?, and means to rotate the
said arbor with the bearing provided with

arooves engaged with said ribs, to restrain.

the said arbor from end motion, substantially
as described. , .

8. The combination of the feed cylinder
and plunger, one provided with a tool sup-

port and the other with a support for the ma-

terial to be operated upon by said tool, and
fluid confined between the two, with a reser-
voir in said eylinder, and a passage connect-

| ing said reservoir with the space between the

plunger and eylinder, and a valve controlling
the said passage, substantially as described.

9. The combination of the feed cylinder
and plunger and fluid confined between the
two, with a reservoir in said feed eylinder, a
passage connecting said reservoir with the

70
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space between the plunger and cylinder, and .

a plug adjustable in said passage provided

with a groove constituting a vent for the es-
cape of fluid from the space between the cyl-

inder and plunger into the reservoir, sub-

stantially as described. . _
In testimony whereof I have signed my

‘name to this specification in the presence of

two subscribing witnesses. B
| ANALDO M. ENGLISH.
Witnesses: - |

- Jos. P. LIVERMORE,
M. E. HILIL. |
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