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UNITED STATES PATENT OFFICE.
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OHTO. ASSIGNOR TO NATIONATL

CASH REGISTER COMPANY, OF JERbLY CITY, NEW JERSEY, A COR-

PORATION OF NEW J ERSEY
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SPECIFICATION forming part of Letters Patent No. 788,423, dated April 25, 1905.

Application filed June 19, 1903, ‘Serial No, 163,194,

To all whom it maoay concermn:

Be it known that 1, FREDERICK J. NUTTING,Q
citizen of the United States, residing at the
city of Dayton, in the county of Montgomery
and State of Ohio, have invented certaln new
and useful Improvements in Engraving-Ma-
chines, of which I declare the follomno‘ to be..
a full, clear, and exact deseription.

’lhls 1NV entlon relates to improvements 1n

engraving-machines, and has more particular
relation to improvements in such machines as
are designed to engrave a plurality of similar
designs, configurations, characters, or the
l1ke. |

One of the several objects of the invention
15 to provide means whereby a series of simi-
lar designs, configurations, characters, or the
like may be Slmulmneou%ly enomved upon
the surfaces of plates, disks, segments, or the

like constructed of metal or other suitable

material.

The invention consists of certain novel con-
structions, combinations, and arrangements
of parts, all of which will be hereinatter more
particularly set forth and claimed.

In the accompanying drawings, forming
part of thisspecification, Figure 1 represents

a front elevation of the machine embodying

my invention, the lower part of the same be-
ing broken away. Fig. 2 represents a verti-
cal transverse section through the machine on

the line 2 2 of Fig. 1, the lower portion of the

machine being omitted. Fig. 3 represents a
similar view approximately on the line 3 3 of
Fig. 1, the lower part of the machine being
shown, the intermediate parts and upper por-
tion of the machine being broken away.
Fig. 4 represents a detail vertical section,
partly in elevation, of the latching device for
the pattern-table with 1ts codperating parts.

Fig. 5 represents a detail vertical section

through the upper portion of the work-car-
rier, showing the construction for detachably
securing the work 1n position. Fig. 6 repre-
sents a detail top plan view of one form of

- pattern- table constructed for numerals from
17 to

“9.” including a zero. Tig. Trepre-

ounides. Fig. 8 represents a detail vertical
section through a portion of the work-holder,
showing the construction of the same for
clamping disks in positioninstead of the seg-
ments shown 1n Fig. 5; and Fig. 9 represents
a detall vertical section through one of the
drill-bit spindles and the codperating parts.
Described in general terms the machine
may be said to comprise a swinging stylus
supported upon the immovable main frame
by a universal-joint connection and arranged
to swing over a detachable pattern - plate

| formed with a series of raised numerals or

characters about which the stylus 1s moved
when the machine 1s 1n operation. A series

of drills or other forms of cutters are mount-

ed 1n a horizontally-movable carriage which
receives 1ts motion from its connection with
the aforesaid stylus. The work to be en-
oraved 1s mounted 1n a vertically-movable
carrier benecath the several drills or cutters
and is moved up into engagement therewith
at will. The pattern-table 1s moved to and
from the stylus by means of a suitable foot-
treadle.

Described 1n detail, 1 in the drawings rep-

resents the side standards of the main frame,

and 2 the arch-crown connecting the same.

The side standards 1, as best shown in Fig. 7,

are formed with grooves or channels 3 and 3*.
An adjustable grooved guide 4 1s mounted
in the way 3* by adjusting-bolts 4. The
oroove or channel 3" of this guide corre-
SpOIldS to the channel 3, and in these channels
the respective opposite edo*e,s of the carrier 4
are gulded. The ad]ustabihty of the guide
4" permits of the parts being kept in proper
adjustment after the guide- channels have be-
come worn. The carrier 4 is supported in
position by link-bars 54, which are pivoted,

as at 54", in pendent ears 54’, formed on the
opposite sides of the carrier, as best shown in
Figs. 1 and 2. 'The pivot 54" may be locked
after the work 1s placed in position by short
removable locking-pins 54", which pass
through the ears “and the links, as will be

sentsadet.:ulhm montal sectlon, pmtlv broken xeadlly understood by reference to Fig. 1.
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The links 54 are in turn pivotally connected | 12",

to crank-arms 53, which are mounted upon
the opposite ends of a transverse roclk-shaft
52, mounted in a vertically-movable frame 35.
One of the crank-arms 53 is provided with an
operating-handle 55. Stop-noses 56 are formed
on each of the cranks 53 and are arranged to
abut against stationary plates 57, mounted on
the standarcds 1 to hold the carrier 4 in its
elevated position. 1t will be seen by refer-
ence to Kig. 2 that the arms 53 and links 54
form a toggle connection and that when the
carriage 1s In 1ts upper position (shown in
Fig. 2) the alinement of the toggles will be
broken slightly in a forward direction, so as
to hold the carriage 4 firmly 1n its upper po-
sition by the engagement of the stops 56 with
the plates 57. When it is desired to lower
the carriage 4 and move the work out of the
paths of the drills, the handle 55 is moved
rearward, thus breaking the toggle to the
rear to a sufficient extent to permit the car-
riage 4 to descend and properly lower the
work.

The upper portion of the carrier 4 is formed
with journaled standards 5 and 6, upon which
are formed journal-blocks 7 and 8. The
journal-block 7 1s internally threaded to re-
ceiveasleeve 19, also having internal threads.
A spindle or journal sleeve 18 isthreaded ex-

ternally and passes through the sleeve 19.

At its outer end this sleeve 18 carries an ad-
justing-wheel 20, by means of which it is ro-
tated and moved to the right or left, as de-
sired. The inner end of sald sleeve 18 is
formed with an annular ball-run in which are
mounted antifriction -balls 18”. The trun-
nion-spindle 17 is provided with a conical
bearing-head 16, which 1s formed with an
the annular ball-channel corresponding with
channel or ball-run formed in the sleeve 18.
The spindle 17 passes through the sleeve 18
and is secured in position in relation there-
to by suitable washers and lock-nuts 17’ and
17”. By means of the above-described con-
struction the spindle 17 may be moved in
or out, as desired, by simply adjusting the
wheel 20, and at the same time the spindle is
perfectly free to rotate independently with-
out undue end-thrust friction. In the bear-
ing-block 8 is mounted a bushing 19, formed
with an internal conical bearing-passage for
the reception of a conical spindle 21, which
1s secured in position therein by lock-nuts
21" and the washer 21”. This peculiar con-
ical construction of spindie and bearing is
designed to automatically take up any wear
which may occur at this end of the work-
supporting shaft. Thespindle 21 is recessed,
as at 21%, to receive one end of the support-
ing -shatt 9, which 1s secured therein by a
suitable cross-bar 9. The opposite end of
the shaft 9 is formed with a socket 14, in which
projects a stud 15, formed on a clamp-plate
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This plate 1s formed with a conical re-
cess 12", into which projects the conical end
16. A clamping-plate 12" is mounted upon
the opposite end of the shaft 9, and the seg-
ments 10 to be engraved are slipped upon the
shaft between the two clamping-plates with a
series of 1nterposed spacing-plates 13, having
spacing-studs 13’. These spacing-plates hold
the segments 1n such positions as to be en-
caged by the drills or cutters hereinatter de-
scribed. When it 1s desired to remove the
work from the shaft 9, the wheel 20 1s rotated
until the conical head 16 disengages from the
clamp-plate 12'. The shaft 9 may now be
moved to one side. During this movement
the notched end of the shaft disengages from
the bar 9, which 1s fast in the spindle 21.
The shaft is then removed entirely from the
machine and after being reloaded i1s again re-
turned to position and clamped in place by
the rotation of the wheel 20.

As each of the segments or disks i1s to have
a series of numbers or characters engraved
thereon, 1t becomes necessary to partly rotate
the shaft 9 at intervals to bring different por-
tions of the peripheries of the segments into
cutting positions. To accomplish this result,
the spindle 21 supports a disk 22, which 1s
provided about its periphery with a series of
teeth 22" and a series of laterally-projecting
pins 23. Journaled upon the bushing 19 is
a yoke26. Onearm, 26°, of this yoke, as best
shown 1n Fig. 3, is provided with two noses
97 and 27. A pivoted pawl 29 1s mounted on
the nose 27 and is normally drawn against the
stop-pin 27”7 by a coil-sprine 30, which con-
nects it to the nose 27'. The remaining arm,
26", of the yoke 26 is formed with a nose 31,
to which 1s connected a pendent operating-
link 32 for rocking the yoke in a manner here-
inafter described. A spring-pressed plunger
24 1s mounted 1n a suitable socket in the car-
rier 4, soasto normally engage the teeth of the
wheel 22, and thus lock said wheel in position.
This plunger is provided with an operating-
pin 24’, whereby it may be disengaged from
the wheel 22 when desired. Its disengage-
ment, however, in the regular operation of
the machine 1s accomplished by the pawl 29.
When the yoke 26 i1s oscillated, the pawl 29,
which normally projects between two of the
pins 23, will engage one of said pins and will
thus be straightened outin line with the nose
27, which action will cause the pawl to engage
the upper end of the plunger 24 and force
sald plunger downward and out of engage-
ment with the teeth of the wheel 22. After
the wheel 1s freed from the plunger 24 1t will
move with the yoke 26, as the pawl 29 has
meantime come to a stop against the pin 27"
and is prevented from turning farther upon
1ts pivot. The movement of the yoke 26 is
just sufficient to cause the pawl 29 to move
the wheel 22 one notch, when the plunger 24,
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which 1s released by the forward movement

of the pawl 29, will again engage the wheel
and lock the same in position.

While the machine is normally set so that
the oscillation of the yoke 26 will move the
wheel 22 the distance of one tooth only, I pro-
vide devices whereby this movement of the
wheel may be increased or decreased, as de-
sired. These devices comprise a rectangular
frame 33, formed on the lower end of the link
32, and an adjusting-bolt 33", which passes
loosely through an aperture formed in the
lower side of the frame 33. Adjusting and
locking nuts 43 and 44 are mounted on the
bolt 33" above and below the lower side of

trame 33. The positions of these locking-nuts

in relation to each other determines the throw
of the link 32, as the bolt 33" may be given a
oreater or less independent movement before
the nuts 43 engage the bottom of the frame
33 to draw the link 32 downward. Thestroke
of the bolt 33" remains always the same. This
holt is pivoted at its lower end to the forward
end of alever 34, whichis pivoted at its rear end
to the frame 35. The lever 34 is normally
forced into its upper position by a coll-spring
49, mounted 1n a socket 50 in the frame 35 and
engaging anear b1, formed onsaid lever.
lever34i1soperated by a pivoted hand-lever 38,
which 1s pivoted at 38" upon a lug 39, formed
upon a block 41, which i1s vertically adjustable
in the standard 1 by suitable clamping-plates
42. A pivoted link 37 connects the lever 38
to the lever 34. TFrom the above-described
devices it will be seen that while the lever 38
may have considerable movement the link 32
will only partake of a very slight portion of
this movement, as the bolt 33 moves down
tor a considerable distance before the nuts
43 engage the frame 33. The downward
movement of the lever 34 causes a shoulder
45 formed thereon to engage a pin 46, pro-
jecting from a spring-pressed plunger 47,
which 1s suitably mounted in the frame 35
and 1s arranged to engage notches 59, formed
in the under Sid(‘ of the pattern-table 58 This
plunger 47 when it engages the notches 59
locks the table 58 1n its adjusted positions, so
that when said plunger is depressed the table
is left free to be rotated upon its spindle 60*
to bring a fresh figure or character 58" into
cooperative relation with the stylus-point
30'. The spindle 60* is mounted in the frame
35, and the rotary table 58 1s secured there-
on by a conical adjusting and securing nut
60. As the spindle 60* and the shaft 52
are both mounted 1n the vertically-movable
frame 35, 1t follows that when this frame 1s

elevated the characters on the table 58 will

be brought into engagement with the stylus-
point 80, and the segments or disks 10 upon
the shatt 9 will be brought into engagement
with the drills or cutters 93, hereinafter de-
seribed. The frame 35 1s guided 1n position
upon the main frame by pendent rods 35,

The |

“end to what might be termed a =

3

which project through suitable apertured lugs

35", formed on said frame.
ment 1s imparted to the frame 35 by levers
62, which are pivoted on the main frame, as
at 61, and to two lugs 64 on the frame 35 at
63. The rear ends of the levers 62 are piv-
otally connected to vertical link-rods 66, which
rods are in turn pivotally connected to levers
68, pivoted, as at 99, upon the base of the
main frame and connected at their forward
ends by a cross pedal-bar 70. When the op-
erator depresses the bar 70, the frame 35 will
be elevated and move the parts into the po-
sitions above described.

As the frame 35 moves upward 1t also ele-
vates the shaft 52, and as the toggle-levers
53 and 54 remain unbroken because of the
plate 57 the frame 4 is moved forward to
bring the work into engagement with the
drills and 1s held up as long as pressure 1s ex-
erted upon the pedal-bar 70. It will be seen
that when the operator removes his foot from
said pedal-bar the frame 35 will immediately
descend and the pattern-table and frame 4 be
lowered to their normal positions. (Shown in
Fig.2.) When in these positions, the handle
38 1s operated and the work fed forward for
the next cutting operation. The table 58 1s
at the same time released and is turned by
hand to bring the proper pattern thereon into
cooperative relation with the stylus-point 80'.

In order that the segments 10 may be pre-
vented from turning upon the shaft 9, 1 pro-
vide the frame 4 with a stop-plate 92, against
the upper edge of which the segments rest
when the shait 9 1s placed 1n position.

In Fig. 8 I have shown a slwhl;ly modified
form of clamping and spacing plates to be
used when disks or wheels 11 are to be en-
oraved. These clamping and spacing plates
11" and 11" are substantially like the plates
12, 12", and 13 except that instead of being
segmental they are cylindrical. |

I have described above the devices for car-
rying the work to be cut and the pattern by

Vertical move-.
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which the movements of the cutters or drills

are governed, and I will now describe in de-

‘tail how the movements of the stylus 80 in

relation to the characters 58" result in move-
ments in any horizontal direction of thedrills
or cutfers. |
Thestylus80isrigidly connected at itsupper
universally-
movable block” 81, in that this block is free to
be swung or oscillated in any direction by said
stylus. The block is indirectly hung or sup-
ported in position by trunnion- bolts 86, adjust-
ably mounted in pendent lugs 87 of the crown
2 and locked in position by lock-nuts87'. The
trunnion-bolts are squared at their outer ends,
so that they may be more readily adjusted to

115
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takeupany wear,and are formed on thelr inner

ends with semispherical heads 86, which pro-
ject intosimilarly-shapedsockets84',formedin

g rectangular frame 84, as best shown in Figs.
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1 and 2. The frame 84 1s provided with trun-
nion-bolts 83, similar to the bolts 86, but ex-
tending at right angles thereto. The semi-
spherical heads of these bolts 83 project into
semispherical sockets 81, formed in the uni-
versally-movable block 81, and thus the block
81 may swing from side to side by turning on
the bolts 83 as a pivot and may swing from
front to rear through the mediation of the
frame 84, which turns on the bolts 86 as a
pivot. In order to communicate this univer-
sal movement of the block 81 to the horizon-
tally-moving carriage carrying the drills, the
following device 1s provided: A rectangular
frame 85 is located just below the frame 84
and 1s connected to the block 81 by trunnion-
bolts 82, similar to the aforesaid bolts 86.
This frame 85 1s 1n turn connected to lugs 76,
mounted upon a horizontally-movable frame
71, by trunnion-bolts 96. Thus the frame 71
has a universal connection with the block 81.

1t will be seen from the above that when the
stylus 80 1s moved the block 81 follows this
movement and in turn imparts movement to
the sliding carriage or frame 71. This latter
carriage can only move in horizontal direc-
tions and is supported by side flanges 78,
formed thereon and projecting into horizontal
ouiding-channels 79, formed in the standards
1. The extent of angular movement ot the
block 81 is of course small as compared with
the angular movement of the stylus 80, and
in the universal connections which transmit
this movement to the ecarriage 71 there 1is
enough free play of the bolts within their re-
spective sockets to permit the slicht move-
ment of the carriage 71 1n the horizontal
plane without jamming of the surfaces, where-
as if there were no free play of the bolts in
their sockets and the extent of movement of
the carriage 71 was of any considerable ex-
tent the carriage would tend to rise above the
horizontal plane in the arc of a circle, since it
would swing upon a fixed pivotal point as a
center, and thereby free movement to any ex-

" tent in a horizontal plane would be prevented.

50

55

62

The frame 71, as best shown in Fig. 1, is pro-
vided with journal-lugs 71’, in which is jour-
naled a transverse shaft 74, carrying a belt-
wheel 75, which may be connected to any suit-
able source of power by a belt having a suit-
able take-up for the slack in the belt caused
by the movement of the carriage 71, which
belt construction is old and well known in the
art. The shaft 74 carries a series of beveled
pinions 73, which mesh with beveled pinions
73', mounted upon the upper ends of a series
of dr ill-spindles 90. These spmdles are jour-
naled 1n two spaced horizontal flanges 88 and
89,formed on the carriage 71, by means of jour-
nal bushings 88" and 39’ (Best showninFig.9.)
The lower portion of the spindle 90 is formed
with an annular flange 90, which engages a
bearing-washer 88", mounted under the flange

788,423

89. This hnge and washer formsan end thrust-
bearing for the drill-spindle. The spindle is
held in position and prevented from dropping
by securing and locking nuts 89", mounted
thereon above the flange 89. The lower end
of the spindle 90 is screw-threaded to receive
an internally-screw-threaded cap 95. The
drill-bit 93 passes through the drill-spindle 90
and is secured rigidly therein by a soft-metal
or split conical plug or nipple 94, which 1s ap-
plied in a conical socket formed 1n the lower
end of the spindle and through which the
drill-bit passes. When the cap 95 i1sscrewed
upon the lower end of the spindle 90, 1t forces
the plug 94 upward, which action results in
the plug being mmmed tightly into connec-
tion with both the drill- spindle and the drill-
bit to lock the two together. This locking,
however, 1s not Suff.mently rigid to cause
the breaking of the bit should i1t become
jammed or wedged 1n any manner in the work
which it is operating. The lower end of the
bit projects through a suitable aperture 96
formed in the cap 95.

I do not care to limit myself to any particu-
lar number of drills or cutters, as this num-
ber could be increased or decreased to any
extent desired without departing from the
spirit of this invention. In fact, numerous
oangs of drills might easily be connected to
the movable carriage 71, 1t only being neces-
sary to mount the additional gangs of drills
in horizontal slides connected by suitable
links with the slide 71, so as to partake of its
different horizontal movements. Further, I
have shown a machine in the drawings as con-
structed for engraving numerals or characters;
but it will of course be understood that any
sort of pattern might be placed upon the pat-
tern-plate 58 whether 1t be a numeral, letter,
design or configuration, picture, bank-note,
or bond pattern, or, in fact, any pattern
which might be engraved 1n any way, as in all

such cases it 1s desirable with one movement

of the stylus or tracing-finger to engrave si-
multaneously a number of duplicate plates,
wheels, segments, or the like. It will also
be observed that while the stylus-point 80’
has considerable movement the points of the
drill-bits 93 partake of a very small part of
this movement and the engraving upon the
work carried by the shaft 9 is therefore very
much smaller than the pattern upon the plate
58. 1t results from this that the movement
of the stylus 80 need not be extr emely accu-
rate, as any defective movement 1s repro-
duced in the drills to such a sli oht degree that
1t 1s not perceptibly transferred to the arti-
cle being engraved.

Should it be desired for any reason to ad-
just the shaft 9 independently of 1ts regular
feeding operation, the plunger 24 1s depressed
by the finger-pin 24" and the shaft is free to
be rotated.
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Having thus deseribed my invention, what
I claim as new, and desire to secure by Letters
Patent, 1s—

1. In an engr avmo*-ma,chme the combma-

tion with an engraving elemont., a tracing ele-

ment, means for operating the former element
by the movement of the latter element, and a
pattern-supports; of an operating-lever for ad -

justing the pattel n-support 1nto codperative
relation with the tracing element; a work-sup-
port carried upon said pattern-support; and
a second operating-lever for adjusting the

work-support to carry the work into and out

of cotperative engagement with the engrav-
ing element.

9. In an engraving-machine, the combina-
tion with an engraving element, a tracing ele-
ment, means for operating the former element
by the movement of the latter element, and a
pattern-support; of an operating-lever for ad-
justing the pattern-support into coéperative
relation with the tracing element; a work-
support carried upon said pattern-support; a

 second operating-lever for adjusting the work-

30

35

4.0

45

support to carry the work into and out of co-
operative engagement with the engraving ele-

ment; a feed mechanism for advancing the.

work upon the work-support; an operating-
lever for operating said feed mechanism; and
an adjustable connection between said lever
and sald feed mechanism capable of adjust-
ment to permit the feed when both the pat-
tern-support and the work-support are raised
into operative position, but to prevent the
feed when only the pattern-support is raised
into operative position.

3. In an engraving-machine, the combina-
tion with an engraving element, a tracing ele-
ment, means fOI operating the former element
by the movement of the latter element, and
a work-support; of a feeding device for ad-
vancing the work; a link connected with said
feeding device and carrying an operating-
frame; an operating-lever for actuating said
feeding device; a bolt connected with said op-
erating -lever and extending through said

frame and capable of movement independent

of said frame; and an adjustable nut carried

&

by said bolt for engaging said frame and op-
erating the feeding device at a predetermined
pointin the movement of said operating-lever.

4. In an engraving-machine, the combina-
tion with a cutter, of a momble work-holder
including a shaft adapted to receive and re-

‘tain the Work of a notched disk connected to

said shaft, a series of feeding-pins arranged

on sald disk, a spring-pressed locking means

for said disk, and a rocking frame carrying
means whereby said disk is released from said
locking means and fed forward.

5. In an engraving-machine, the combina-
tion with a cutter, of avertically-movable car-
riage having a shaft arranged thereon, a disk
connected to said shaft, a series of projections
on the periphery of said disk, a series of pins
extending laterally from said disk, a rock-
frame arranged adjacent tosaid disk, a spring-
pressed plunger in said movable carriage en-
caging the projections of said disk, a spring-
actuated pawl onsaid frame whereby the disk
is released from said plunger and moved for-
ward when the frame 1s rocked. |

6. Inan engraving-machine, the combina-
tion with an engraving element, a tracing ele-
ment, means for operating the former element
by the movement of the latter element, and a
pattern - support; of means for adjustmo* the
pattern-support into codperative relation with
the tracing element; a work-support carried
uponsaid pattern-support; means for adjusting
the work-supporttocarry the work intoand out

of cooperative engagement with the engrav-

ing element; a feed mechanism for advancmﬂr
the work upon the work-support; and an op-
erating means for operating said feed mech-
anism constructed to actuate the feed when
both the pattern-support and the work-sup-
port are raised into operative position but to
prevent the feed when only the pattern-sup-
port is raised into operative position.
In testimony whereof I affix my signaturein
the presence ot two witnesses.
FREDERICK J. NUTTING.
Witnesses:
H. C. Woobn,
J. B. HAYWARD.
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