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50 chine, and Fig. 29 is a section through the

15 - Owing to the great variety in shape and
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HERMANN SCHULZE- BERGE, OF ROCHESTER, ASSIGNOR TO HIMSELF AND
o " JESSE H. LIPPINCOTT, OF PITISBURG, PENNSYLVANIA. -'

MACHINE FOR PRINTING ON GLASSWARE.

SPECIFICATION forming part of Letters

Patent No. 316,836, dated April 28, 1885.

Applicatinn filed Januarjf 11, 1824, (No model.)

To all whony it Mmaly CONCern:

BERGE, of Rochester, in the county of Beaver-
and State of Pennsylvania, have invented a
s new and useful Improvement in Machines for
Printing on Glassware; and I do hereby de-
clare the following to be a full, clear, and ex-
 act description thereof, reference being had

~ to the accompanying drawings, in which—
1o Figure 1 is an elevation of my improved
machine, partly in section. Fig. 2 is an end
~ elevation of the printing-roller and its frame.
Fig. 3 is a plan view of the step and adjust-
ing devices of the shaft of the printing-roller
15 on the dotted line y y ot Irig. 1. Fig. 4 1s &
longitudinal section of a spherical gear-wheel,
which may be substituted for the semi-spheri-
~¢al gear-wheels shown in Fig. 1. Figs. 5, 6, |

7, and 8 are details of the hemispherical gear- |

»0 ing, Fig. 6 being a section on the dotted line
z « of Fig. 1. Figs. 9, 10, and 11 are figures
illustrating the use of sector printing-rollers.
Fig. 12 represents a modified construction of
machine with mv improvement, and Figs. 13

»5 to 17 are details of construction. Figs. 13,

19, and 20 represent another ‘modification of
my improvement. Figs. 21 to 27 represent

still another modification thereof. ~Fig. 238
~ represents another modification of my ma-

dotted line # # of Fig. 28. Figs. 30 and 31
are sections on the lines y ¥ and 2 2, respect-
ively, of Fig. 23. o
~ In the several figures like letters of refer-
25 ence denote similar parts of the machine.
My invention relates to machines for print-
ing on the surface of articles of glass and
china ware, and has special reference to the
overcoming of certain difficulties in the use
40 of machinery for this purpose in place of
hand operations—such as painting on the
olass with a brush, or applying the pattern
~or design by means of a stamp or with a sten-
cil and brush. . g

size of the articles which require such deco-
~ ration, printing - machines of ordinary con-

struction are inapplicable to such work, an

even if they could be so applied they would re-

5o quirea separate machine for various classes of
" articles, so that one of the objects of my inven-

) tionisto providea machine which is capable of
Be it known that I, HERMANN SCHULZE- |

printing on the surface of articles of regular
or irregular shape, whether cylindrical, eylin-

‘droidal, tapering, or bulging, and with or with.-
‘out handles or other projecting parts which
‘would interfere with the continuous rotation
of a printing roller on the surface of the ar-

55

ticle; but the most serious difficulty is that, -

even in articles which are simple in shape, the

variation in diameter between different speci-

mens of the same article prevents the possi-

bility of printing a continuous design which

should match at the point of commencing and
closing the printing by the mere rolling con-

tact of a printing-roller with the surface to be
These difficulties 1 have over-

printed on.
come by the machine which I am about to de-
scribe. - |

ticularly designed to be used is the impress-
ing, by means of a printing-roller, on hollow

articles of glassware and china-ware, for the

purpose of decoration, designs or paiterns
which are to be either etched on the glass or,
being deposited thereon with suitable fusible
coloring-matter, are to be burned onto the sur-
face. R | |

1 have in other patents, recently granted to

| me, described particularly my method of etch-

ing the surface of glassware by depositing

thereon pulverized fluorides oralkalies,which,

on the exposure of the glass to a suitable de-

| gree of heat, unite with the silica of the glass
and etch its surface;or, if colored designs are

to be employed, the desired pattern is printed
on the glass with fusible metallic colors, and

the design is then burned in the usual way.:
In any of these cases the fluoride, alkali, or

coloring-matter is either mixed with a suit-
able vehicle and the mixture used as an ink
for printing on the surface of the glass or china
to be decorated, or the design is printed with

varnish or other suitable liquid substance, and

the powdered fluoride, alkall, or coloring-mat-

ter are dusted over thesurface, adhering only

to that part of the surface to which the var-
‘nish or other vehicleisapplied.
is designed to print the required pattern or
design on the surface of the glass or china by

‘means of a printing-roller on which the design

is formed in relief, the article to be printed

The purpose for which my machine is par-

My machine
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| sist, merely, in connecting theshaftof thelathe

| and printing-roller, as it is also desirable that

| the'shaft of the printing-roller should be made DERRREE

. quentrepetition of one or more patterns, it is
- allimportant that the design should be per-
_ - fect at the point where the printing com-
- mences and where it also terminates, so that |
L XO

adjustable, so as to incline more orless tothe
spindle of the lathe, so that the machine may .
print on articles of various diameters, either
of cylindrical or tapering shape and of va- 75

the point of commencing. and .closing should | rious degrees of taper. ace h this,
‘Dot be perceptible on the finished article, and | it is necessary so to construct the machine thas

that the pattern should be continuous and
complete  all around the article of

glass or |
easlly accom- |

china ware. This could be

_plished if thearticlesto be printed on were all | Wit}i;ou!bintefrferigng}w_ith; theo J‘?fﬁ{tﬁife;@; tact L

~of exactly the same circumference by ‘making |

- diference of diameter is not too great, that |
35 the pattern will be printed without blurring, |

...........................
______________________

article. ,

A furtber description of the chuck is unnec-
essary here, as any device which will firmly
hold and accurately center the article Z on the
chuck may be used.

The chuck-spindle b isstepped onto ascrew,
d,in the lower bracket, ¢, so that the chuclk |
may be raised or lowered. The upper brack- 11ra |
et, «, furnishes the bearings of the upper 5
spindle, &', of the lathe, which is centered on
top by a screw, d’,so that the spindle &’ may
“be raised or lowered for the purpose of ad-
justment. A tapering plug, ¢, is connected

- the shaft of the lathe and another to the shaft |
of the printing-roller and employing a crossed
belt, which arrangement is within the scope
of my present invention; but as a belt is apt
to becomeloose and slip, this device does not
answer perfectly where the pattern is g, deli-
cate one and nice work isrequired. T prefer,
therefore, toemploy positive gearing between
the spindle of the lathe and the shaft of the
printing-roller. |
By the use of the machine which Tam about
to describe I have printed with a single print-
1ng-roller of eight and one-tenth inches ejr-

| 1G5
40

115 -

cumierence a continuous delicate pattern on
a glass article of eight and eight-tenths inches
- circumference, and with the same roller T have
printed the same pattern on an article of six
and six-tenthsinches cireumference, repeating
the design the same number of times on each,
and closing the pattern so exactly that it is
impossible to tell where the printing com-
menced. Inone case the roller was of greater
diameter than the article, so that the roller
slipped on the article, and in the other case
the roller was of smaller diameter and the sl p
was 1n the artiecle. |

The mechanical devices which may be em-
ployed for producing the required Synchro-
nism of revolution of the lathe and printing-
10.ler are various, such as abelt and

with the lower end of the upper spindle of the

lathe, and 18 of such shape and size as to fit

into the mouth of the article Z, placed on the
chuck. The plug ¢ may be made of wood or
other suitable material,and is removably fixed
to the spindle, so that it may be changed so as

to suit the article placed on the chuck.

Theupperspindle may be made of one piece ;

20

but 1 prefer to make it in two pieces, so that, if

desired, the chuck B may be made to revolve
abt a different speed from the printing-roller.

125

For this purpose the lower part, 3", of the up-

per spindle of the lathe is made to fit into g

cylindrical socket in the lower extremity of

the spindle &', as shown in Fig. 1. |
Revolving motion is given to the upperspin-

pulleys, { dles, ' 0", by means of a wheel, U, which may

I30
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‘be turned by hand or otherwise.

316,836 _ 3

wheel, 1, on the shaft of the wheel C, gears into
the bevel-wheel .2, which has 1ts bearing on a
hanging shaft, 3, attached to the frame A. On

‘the same shaft, 3, above the bevel-wheel 2, 1s

a cog-wheel, 4, which gears into an idler-

10

wheel, 5, which has its bearing on another sus-

pended shaft, 6, attached to the frame A.

The idler 5 gears into a cog-wheel, 7, keyed

to the spindle %', so that the turning of the
wheel O causes the spindle ¥’ to revolve. The
lower end of the spindle &' is hollow, having a
cylindrical bore which receives the upper end

- of the S};)i'ndl'e b”, which forms a continuation

N

20

25

30

of the spindle »’. A set-screw, g, serves to
fasten the spindle b” to the spindle b, so that
if the set-screw ¢ is loosened the spindles ¥’
and b” may revolve independently of each

other, while, if the screw g is tightened, the
revolution of the spindle ¥, effected as before

described, carries with it the spindle 0”. It
may be desired, however, that the spindle D'’
shall revolve faster than the spindie &', and to

effect this a cog-wheel, 8, is keyed to the spin-

dle b”, and a cog-wheel, 9, of larger diameter,
oearing into cog-wheel 8, is placed on thelow-
er end of the hanging shaft 6. If, then, the
the set-secrew ¢ is loosened, and the wheel 9

placed on the shaft 6, the spindle 0’ will be re-

volved by the gear-wheels 1, 2, 4, 5, and 7,
while the spindle b is revolved at a more rapid
speed by the wheels 1, 2, 4, 5, 9, and 8. If the
cog-wheel 9 is made twice or three times the
diameter of the cog-wheel 8, the spindle b
will revolve twice or three times as fast as the
spindle . The spindles ' and 3" may be

“caused to revolve at the same speed without

~ removing the cog-wheel 9 by tightening the

~ set-screw g and loosening a set-screw, , which

_40

fastens the cog-wheel 7 to the shaft &’,in which
case the cog-wheel 7 will become loose on the
spindle ¥, and both spindles will be revolved
at the same speed by the cog-wheels 1, 2, 4, 9,

-9, and 8.

43

On the lower.part, f)”, of the upper spin_.dle

is an adjustable collar, 4, between which and

the plug e is placed a spiral spring, which
serves to keep the plug pressed into the

mouth ofthearticle Z,the plug e being attached

50

to a sleeve, j, into which the lower, end of
spindle b” enters by a slot in the sleeve and a
pin on thespindle. The circumierence of the

~ plug e should be covered with india-rubber or

similar substance, so as to give it a firm hold
on the article Z, because the rotation of the
chuck B is communicated from the spindle 0’
by means of the connection effected by the

article Z placed between the chuck B and the
- plug e. | o

60

At the upper end of thé_ sl_leeve' f, on the
spindle ¥',is keyed one of a pair of hemisphert-
cal gear-wheels, D D', the other wheel, D', be-

ing fastened to the upper end of an inclined:
shaft, B, which is supported at its Jower end

by a standard, F, attached to the bed-plate of
the machinery or to some firm support. The

A bevel- | standard F has a vertical bore, %, to receive o

rod, I, to the upper end of which Is pivoted a

sleeve, m, through which the shaft I passes.

The rod [ has a screw-thread cut on 1t, on

‘which isserewed a hand-wheel,n, with a female

serew cut in the center of its hub, which bears

on the top of the standard F, so-that by turn-

ing the hand-wheel » the rod [ may be raised

its axis.

79

‘or lowered in the standard F. The bore of 75
the standard F is smooth, so that the rod !
‘may be raised or lowered without turning on

On the sh‘af,t It, between the geaf—whed D

and the standard F, is placed a hemispherical

‘gear-wheel, &, which meshes into a corre-

sponding hemispherical gear-wheel, G’. The
gear-wheel G is loose on the shatt I; so as to
slide on it; but it is caused to turn with its

shaft by means of a spline or feather, o, onthe
shaft L.

The construction and arrangement
of the hemispherical gear-wheels D D" and G
G’ will be hereinafter described; but no claim
is made on them here, as they form the sub-

ject-matter of another application for Letters
Patent, filed simultaneously herewith. The

cear-wheel G/, which meshes into the wheel G,
is placed at one end of the printing-roller
shaft H, the upper end of which is supported

as hereinafter described, and its lower end 1s

supported by an adjustable step, p, attached
to a support, I, which should be firm and yet
capable of being moved to any position re-
quived by the shape and size of the article Z.
The wheel G’, which is adjustable on the
shaft H on a feather or spline, o/, is fastened
in position by a set-screw. -

80"

go

o5

100

‘To the lower end of the shaft H is secured

the printing-roller J, which is removable and.
may be adjusted on the shaft H by means of
nuts ¢, screwed on the shaft above and below

the roller. The printing-roller. J is in the

‘shapeofa truncated cone. It ismade of wood
‘or other suitable material, and to its circum-
ference is attached, by means of glue or other-

105

110

wise, the type or pattern f’, Fig."1, to be

printed on the glass, which 1s made of india-
rubber or other equivalent material in amold,

the design being in relief. The support I, to

which the step p of the printing-roller shaft is

‘attached, is placed in such proximity to the

chuck B of the lathe that the surface of the

115

printing-rotler will come In contact with the

surface of the cup or other article placed on
the chuck B. |

ticle Z were greater, or that of the printing-

roller smaller, the proper contact of the roller

and article could be easily eifected, either by
raising or lowering the roller J on its shait H
and the chuck B by means of the adjusting-
serews d d', or by changing the position of the
gear-wheel GG on its shaft I& and moving the
step p correspondingly. i i

In order to prevent the co

jng-roller J with the article Z when the latter
is being placed on the chuck, when the ma- |

ntact of the 1jri11t-. '

| - I12C
It is obvious that if the diameter of the ar-

30
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chine is in use, I have provided for a slight
motion of the printing-roller J away from the
article by means of the adjustable step p, be-
fore mentioned. This arrangement is shown
more clearly in Fig. 3. The step p is a pin

- projecting from the block I on which block is

IO

‘15

20

25

3C

35

_40

45

50

another pin, », which is engaged by the bifur-

cated end of the lever s, so that by moving

the handle of the lever s the step p may be
moved a short distance in either direction. A
stop, ¢, arrests the motion of the step p to-
ward the chuck B, so as to prevent the article
Z being struck by the printing-wheel by a too
violent movement of the lever s. |

~ Immediately below the printing-roller J is

‘placed the inking-roller KX, on which the ink

or substance with which the printing is to be
done is placed, so as to apply it to the surface
of the design on the printing-roller J.. Thae
inking-rolleris a cylinder covered with a suit.-
able coating of gelatine or printing- roller
composition, and is attached to a shaft, 7.
Right and left hand screw-threads are cuf on

‘the shaft &', which works in.automatically-re-

versing bearings, so as to give the Inking-

‘roller a motion back and forth in the line of

1t8 axisin the way commonly practiced in con-
nection with the ink-distributing rollers in
printing-machines, and which, therefore, need
not be particularly described. The inking-
roller turns on its axis by frictional contact
with the printing-roller J, which has a posi-
tive rotary motion with its shaft H. N
Under the journal-bearings % % of the shaft
of the inking-roller are spiral springs » o,
which serve to give anuniform bearing of the
printing-roller on the Inking-roller; so as to

-keep their surfaces parallel to each other.
~Each of the journal-boxes w w of the inking-

roller shatt 18 hinged to the top of a cylindri-
cal rod, # #, which rods are supported in a
frame, y, by means of nuts z 2, which rest on
the top of the frame y. The rods « x have
screw-threads, which take into the threads of
the nuts z 2, so that by turning the nuts the
rods -2« may be raised or lowered and the
proper inclination given to the inking-roller
shatt to adapt 1t to the inclined surface of the
inking-roller K. A screw bolt and nut, w,
forms the hinge by which each of the journal-
boxes w wis hinged to the rods « x, so that by
tightening the nut the inking-roller shaft is

- set firmly 1n 1ts proper position.

S

60

I have described the printing-roller as being
a truncated cone; but in place of this I some-
times use a segment of a truncated cone, such
as is shown in Figs. 1, 9, 10, and 11. This is
desirable where the article to be printed on
has a handle or handles which project from
the surface of the article so far as to prevent
the use of a printing-roller having a con-
tinuous unbroken surface. In such case if
it 18 desired to print the pattern all around

a cup or other article, if it has one handle, as |

in the illustration given in the drawings, one
end of the roller is placed ciose to one side

I of the handle, as shown in Tig. 9. Then if
the cup and roller revolve in the direction
of the arrows, their relative position when
the cup has performed a half-revolution will 70
be that shown in Fig. 10, and when the revo-
lution of the cup is complete they will as-
sume the position shown in IMig. 11, the han-
dle of the cup having passed the extremity of .
the inking-roller. In this case the diameter 7 5
of the roller should be about twice that of the
cup 4, and the lathe must be so geared, as be-
fore described, by loosenin g the set-screw g and
adding the cog-wheel 9, as that the chuck B
shall makeonecomplete revolution on its ax1s 8o
while the printing-roller J makes only one-
half of a revolution. If the article Z has no
‘handle or other obstruction, and it is desired
to use a printing-roller of the same diameter
as the cup or ocher article Z, then the Cog- 85
wheel 9 is removed, and the lower part, b”, of
i the upper spindle.is fastened by the set-screw
g, and then the chuck B will revolve in the
same time as the spindle ?’; or, instead of re-
moving the cog-wheel 9, the set-screw g may go
b2 tightened and the set-screw 7 loosened, as
1n either case the spindles » and &” will re-
volve together and with the same speed as the
spindle of the printing-roll. -
The importance of having the spindle of the g5
lathe and the spindie of the printing-roller
move at the same rate of speed, irrespective
ot the relative surface-speed of the printing-
roller and of the article to be printed on, has
been already referred to; but it is evident that roc
the same effect is obtained if the speed of the
article to be printed on be twice, thrice, or any
glven number of times that of the printing-
roller, in which case a partial revolution of
the printing-roller will print the entire cir- 105
cumierence of the article, and in which case,
also, as before stated, a roller may be used
which is a sector of a cylinder the arc of which
| bears the same proportion to a com plete circle
that the speed of the printing-roller spindle 110
bears to that of the lathe-spindle; but in this
case the diameter of the printing-rollershould
be correspondingly increased, so that the sur-
face-speed of the printing-roller and of the ar-
ticle to be printed on may be nearly the same. 115
The hemispherical gearing by which the
spindle &’ of the lathe is connected with the
shatt L, and the shaft Eis connected with the
printing-roller shaft H, consists in each case of
a pair of wheels of hemispheroidal shape onthe 120
outer surface of the teeth, the imaginary stir-
face at the pitch-line of the teeth being a true
hemisphere. TFig. 5 shows a section of one of
these gear-wheels on the equatorial plane. The
teeth gradually diminish in depth and width 125
toward the pole, so that at whatever anglethe
axes of these wheels are placed toward each
other the teeth will mesh into each other.
Each of these gear-wheels is provided with g
cage, (), with a sleeve, ¢, at both ends, if the 1 30
shatt extends above and below the wheel, (as
in the case with the wheels D and (,) the
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sleeves being prevented from turning on their

respective shafts H, B, and b by a spline or
feather.” These caﬂ‘es Qencu cle the gear-wheel

oh one side only, So as to0 cover Ilttle more
than one-half of the gear-wheel, leaving the
other half exposed sO as to mesh into its mate.
The two cages of each pair of wheels are con-
nected by two links, L, one on each side, the
links being pivoted at each end to one of the

cages Q, the pivotal point being on diametri-
call y-opposite sides of the equatm ial diameter
of thie gear-wheels, and the length of each link

| between the pwotal points being equal to the

N

20

25

30

exact equatorial diameter between the pitch-
lines of each wheel. In order to keep these
wheels 1n the properrelative position to each
other, a further connection is made between
the two - cages of each pair of wheels. The
wheels D D', which connect the spindle " and
the end of the shaft I, have an extensible con-
neetlng bar consmtmg of two pwees, B and 4,

i being a cylindrical socket and i a Sorew-

rod, which enters the socket ¢". * Fach of these
is bifurcated at the outer end, the bifurcation
spanning the sleeve of one of the cages Q, to

- which it is pivoted. The bore of the socket 7

is'smooth, and an annular cap, e ,which turns
freely on the end of the socket i, serves as a

‘nuf, Screwmﬂ' on the rod A’ so_bhat by turning

the cap ¢ the distance betweeu the pivotal

pointsof thepiécesh’and i’ may be increased or
‘diminished. This construectionis shown inde-

~ tailin Fig. 6. The cages Q of tlie other pair of

33

40

43

gear-wheels, G G, have also a double connec-
tlon consisting of the link I/, before mentioned,
and two rods g" g, each of which is 'pivoted
to one of the sleeves ¢’ ¢’ of the cages Q' Q)
and both of which are also pivoted to asleeve,

4', on the arm I’ of thelink Lofthe gear-wheels

G G'. The arm 7 extends from the lmk L at
right angles toit, and aspiralspring,s’, around
the AT In Z" pressing down on the s]eevej not
only serves to preservethe proper relatwe po-
sition of the gear-wheels G and G/, but permit
of a spring motion to the shaft H of the print-

~ ing-roller, keeping it pressed up against the
| drtwle Z to be printed on, and allowmw it to
~ yield to any irregularity of cur vature of the

.50

55

~article.

In place of the spiral spring s’ on the
arm of the link, a lever-arm, M, may be used,

pivoted at one ‘end to the link L, while near
the other end is a sliding wewht N, and be-

tween the weight and pivotal pomt on the le-
ver M is a shdmﬂ‘ collar, P, fastened by a set-
SCrew 111 such 1)051131011 25 to bear against the

sleeve ' and press it outward from the oear-

wheels. The use of the weight is an advan

tage, as by adjusting its position on the lever

60

M the pressure of the printing-roller J on the
article to be printed on may be regulated at
pleasm e. Thismodified constructionisshown

in Kig.

“erence to Fig. 1 of the drawings, it will be
seen that the position of the pr mtlnﬂ* roller J
relatively to the article Z is su&ceptlb e of &
great vameby of chanﬂ*es i

65

8. TFrom this description, and a ref-

[ —

I desire not to limit myself to the exact de-
vices shown inthe machine just described, be-
cause when the principle of operation which

Thavereferred to issuggested,and isillustrated

in an ODetatwe machine, various modifica-
tions of mere meehamcal dewees and arrange-

I ments of parts may be used which would Je

within the scope of my invention. I will,
therefore, byway of illustration, descnbesome
of the modlﬁcablous of which my improved
machineissusceptible without departing from
the principles of construction and O]M‘Ltlon

of my invention.

On Sheet 2 of the drawings is: wpw:ented

the application of a ﬂeuble metalliz chain

and sprocket wheel tothe spindles of the lathe
and printing-roller in order to secure exact
uniformity of rotation. '

- Fig.12 represents a machine the main parts
of whlch are similar to the corresponding parts
of the machine already described, and ar e
similarly lettered. The spindle b is. operated
by the wheel C and the beveled cog-w heels 1
and 2. The arrangement of the chuck B and
1ts Spmdle b, and of the tapering plug ¢ cn the
upper Spmdle b/, are as before described.
The printing- roller J is fastened by the nuts

q q on the lower extremity of the mmtmﬂ-
“roller Shaft H, which has its bearings in the
arms m’ m’ of the frame S,which is pivoted by
twohinge-joints,n'n”, (the hingesofwhich have

their axes at right angles to each other, so as

toadmitof ]atel al and vertical adj astment ,) to

the standard T. On the ubpper Spmdle, b,
of the lathe is a sprocket-wheel; R, and a cor-

responding sprocket-wheel, R, of equal diam-
eter and same number of teeth is secured to
the shaft H of the printing- 101161

These
sprocket-wheels are ad] ustd,ble on their shafts
by means of the set-screws ¢ /. The teeth

“of the sprocket-wheels should be taper ing, S0

as to enter readily into the ‘holes p’ in the
chain. The 5procket -chain, of which Fig. 14
is a side view and Fig. 15 a Lop view, 18 mede

of links all of exactly “the same size: and shape,
having a tapellnﬂ* tongue, ¢/, at one end, and-
a notch q”, at the Other end the notches bemn*-

Sllghtlv enlarged at theu extremities, and,

“each link beln pivoted to the ad301111un one

by a hinge-pin. The object of -enlarging the
notches’ and tapering the tongues 18 60 pelmlt

of a sufficient degree of S1de flexure of the

chain, as shown in Fig. 14, to accormmodate
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it to as great an inclination of the axes of 120

the sprocket-wheels as possible.
prevent the necessity of crossing the chain
as it passes from one sprocket- wheel to the
other, so as to cause the spindles to revolve

(as if directly geared tondhm) in opposite.

directions, and to secure suf icient rigidity
of the chain to avoid any uncertainty or in-

equahty in the motion of the spindles, I in-

troduce two pulleys, U and V, the operation
and function of which are shown in Fig. 13.
The link-chain passes around the pulleys U

In order to

130

and V and the spr ocket wheel R/, 80 as to in-
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close them, and around the sprocket-wheel R, |

80 as not to inclose it. The pulley V is piv-

oted to an arm, X, (see Figs. 13 and 17,) in-

serted into an opening in the frame of the ma-
5 chine, and a spiral spring, ¢, bearing against
a nut, «', serves to keep the sprocket-chain
tight, and also permits the printing-roller be-
1ng drawn away from the article to be printed
on when the printing is finished.

Sheet 3 of the drawings shows a modifica-
tion of my machine in which a link-chain and
sprocket-wheels are also used, showing how

10

the motion may be applied when the article

to be printed on tapers upward instead of
15 downward, as in the previous illustrations.

In this sheet, Fig. 18 is aside view, and Fig.

1% a plan view, of the machine, the several
parts of the machine which correspond sub-
stantlally with parts of the machine first de-
seribed being marked with the same letters.
In Fig. 18 the article Z to be printed on is a
lamp-shade the surface of which inclines at
an angle of about forty-five degrees. The shaft
I of the printing-roller J is connected by
means of two universal joints, 10 11, of ordi-
nary construction, with a vertical shaft, 12,
- to which rotary motion is communicated by
the sprocket- wheel R’ by means of a link-
chain, W, from the sprocket-wheel R”, which
1s caused to revolve by the wheel C, and a
palr of beveled cog-wheels, 13 and 14, (one of

20

23

39

which is seen in Fig. 18 and the other in Fig. !

19.) The vertical shaft 12, which operates
the printing-roller, has its bearings in a slid-
Ing carriage, 18, which is adjustable in ways
on the top of the frame of the machine, so as
to change the distance of the shaft 12 and
lathe-spindle 0’, as may be desired, and to ad-
Just the printing-roller J to a great variety
40 of articles of different size and shape. A
vertical arm, 15, with two sliding and piv-
oted joints, 16 and 17, serves as a frame to
carry the printing-roller shaft H and the
double universal joint 10 and 11. The verti-
cal arm 15 is supported by and adjustable
vertically in the sliding carriage 18. The
sliding carriage is moved in the frame of the
machine by means of a serew, 19. In the
- sliding carriage 18 there isalso anidler sprock-
et-wheel, 20. Another sprocket-wheel, R, on
a shaftt, 21, near and parallel to the spindle &’
of the lathe, also receives motion from the
chain W, and a cog-wheel, 23, on the shaft 21
ot the sprocket-wheel R, gears into a cog-
wheel, 24, on the spindle . DBy reference to
Fig. 19 it will be seen that the sprocket-chain
W passes from the sprocket-wheel R” to and
around the sprocket-wheel R; but it also passes
around the sprocket-wheel R’ on the shafi 12,
with which the printing-roller is connected,
and the idler sprocket-wheel 20, both of which
are carried by the sliding carriage 18, so that
the gearing connection of spindle & and shaft
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12 18 maintained, notwithstanding that the
~ 65 relative distance of the shaft 12 and spindle

6" may be changed by shifting the position of
the sliding carriage. | -

Another modification of devices for pre-
serving the geared connection, and consequent-
ly the same degree of speed of the spindles of 70
the lathe and printing-roller, is illustrated in
the machine shown in Sheet 4, Figs. 21 to 27.
In this machine, which is very similar to that
shown in Sheet 2 of the drawings, the print-
ing-roller J is supported on a standard, T,

75
and is carried by a frame, S, substantially

-Such as shown in Fig. 12, Sheet 2, the frame

being capable of motion for the purpose of
adjustment in the arc of a cirele both horizon-
tally and vertically. The frame S has two 8o
arms between which, on the printing-roller
shaft H, is keyed a spherical gear-wheel, Y.
The shaft H is supported by bearings v’ v' on
thearmsm'm’. Thesebearingsslidein grooves
In the arms, and a spiral spring, «’, in each 85
of the grooves, pressing against the sliding
bearings, forces the shaft H of the printing-
roller J forward, and not only keeps the roller

up to its work, but permits it to yield in case of
any inequality of contour of the surface which 9o
Is receiving the impression of the roller. Par-
allel to the spindle b’ of the lathe is a vertical
shatt, ¥/, to which power isapplied to operate
the machine. This shaft is attached by key

or set-screw to the cog-wheel 22, which has its g5 -
Journals in the sliding carriage 25 in the frame
of the machine, and is adjustable by means of
a screw-rod, like the sliding bearings in the
machine already described and shown in Fig.
18. At the lower end of the vertical shaft
¥ 1s a gear-wheel, Y’, which gears into the
wheel Y on theshaft H of the printing-roller J.
In order that the gear-wheels Y and Y’ may
gear together when the angle of inclination
of the spindle &’ to the shart H is changed, the
gear-wheels are of the shape of trunecated
spheres, as shown in Fig. 25. Tigs. 26 and
27 are cross-sections of the truncated spheri-
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‘cal gear-wheel on the dotted lines z x and ¢ 3y

of Fig. 25, respectively, and Fig. 4 on Sheet 110
1 shows the manner in which they are attached
to theirshafts. Likethehemispherical wheels
of I'ig. 1,they will mesh into each other equally
well whether their axes be parallel with or
inclined to each other. Asthe frame S of the
printing-roller is raised or lowered by turn-
Ing on a pivot having its center at #/, the gear-
wheel Y would be moved out of gear with the
gear-wheel Y’ if the printing-wheel were
raised; but this change of position is accommo-
dated by moving the frame S forward by means
of the screw 26, or by moving the sliding car-
riage 25 of the gear-wheel Y until the gear-
wheels again engage each other. In order to
preserve the gearing connection of the cog-
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" wheel 22 on the shaft y', and the cog-wheel 24

on the spindle b of the lathe, a third cog-
wheel, 27, is placed between the cog-wheels
22 and 24, which third cog-wheel is supported
by two sets of plates, Z’ Z”, placed on the col-
lars of the cog-wheels 22 and 24, the extremi-
ties of these plates forming the journals for
the third cog-wheel, 27. By this means the

t axes ofthe cog-wheels 22 and 24 can be moved

120
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apart until the axis of thethird cog-wheel, 27,
is in line with them without destroying the
gearing connection. By this means (the cog-

wheels 22 and 24 being of exactly the same di-
ameter and number of teeth) the lathe will

perform each revolution in exactly the same

time as the printing-roller, while the position
of the printing-roller and its distance from the

center of revolution of the Jathe can be altered
at will without interfering with the motion
of the spindles. | T

- On Sheet 5 of the drawings is represented a
form of my machine in which a universal

joint of the common description is used. ‘the

spindle o’ of the lathe is connected by the cog-
wheels 1, 2, 23, 28, and 24 with the prime-
wheel C, substantially as before described in
regard to the machine shown in Sheet 4. The
vertical arm 15 and shaft 12 of the printing-
wheel are connected with thesliding carriage

18, which is moved in either direction toward |

or from the spindle of the lathe by means of

30

the screws1919. Theshaft 12 of the printing-
wheel has a cog-wheel, 29, keyed to its shaft.
In order to enable the shaft 12 of the print-
ing-wheel to be moved away from the spindle
b’ of the lathe without throwing the cog-wheel

24 on the lathe-spindle out.of gearing-connec-

tion with the cog-wheel 29, which rotates the
printing-wheel J, a device is employed (shown
in Fig. 29) resembling that shown in Fig. 22

- of Sheet 4, in which the cog-wheels 22 and 24
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are connected by two sets of plates, Z' Z”, and
a third or idler wheel, 27. In that case the
printing-roller shaft H is geared to the shaft
of the cog-wheel 22 by the cog-wheels Y

Y’, and therefore the printing-roller J and

the lathe-spindle b’ revolve in opposite direc-
tions, as if geared together; but in the con-
struction shownin Fig. 28, Sheet 5, the shaft 3’
and its cog-wheel being dispensed with, it 1s
necessary tointerpose two idler-wheels, 30 and

31, between the cog-wheels 24 and 29 on the

spindles &’ of the lathe and 12 of the prinfing-
roller. Inthis case, therefore, the platesZ’ Z”,
(see Fig.29,) instead of being pivoted together
at their outer ends, are each pivoted to one of

‘the two idlers 30 and 31, and their axles are

connected by a pair of links, 32, one on each
side of the idlers 30 and 31. By this construe-
tion the shafts of the printing-wheel and lathe

may be separated until the axes of wheels 29,

30, 31, and 24 are ina right line, without their
being thrown out of gear. In order to pre-
serve the proper position of the plates Z'Z", a

“link, 33, is pivoted to the frame of the lathe- |

machine, and to the link 32, which is parallel

to the axis of the wheel 24 and idler 30, and

keeps the wheels in their proper relative po-
sition. At the lower end of the shaft 1218 the
universal joint 34,to which is attached a short
shaft, 35, to the lower end of which the print-
ing-roller is immediately attached, so that as
the shaft 12 revolves on itsaxis the short shatt
35 will revolve in like manner when the shaft
35 is set at an angle to the shaft 12. - This ad-

|||||||||

' justment of the shaft 35 outof arightline with
the vertical shaft 12 is 1n order to give th_e
printing-roller J the proper inclination to suib

B.  This adjustment is effected by means of
the lower bearing, 36, of the short shaft 35 be-
ing made to slide in the grooves 39 in a curved
arm, 37, at the lower end of the vertical arm

38, which in this instance 1s substituted for
the springs «’ in Fig. 21,

" Tam aware that in printing-machines for
printing with type on paperthe type-roller and

together that they revolve exactly In thesame -
period of time; but in this case the eireumier-
ence of the type-cylinder is exactly the same

as that of the impression-cylinder;but the dif-
ference between such device and mine is that ‘33
there is no impression-cylinder used by me, -
and that the article to be printed’'on may be of
different length of ecircumference irom the
printing-eylinder, and in practice such is al-
most always the case, so that there 1s a con- g5
stant and regular slip motion between the sur-
face of the printing-cylinder and that of the
article to be. printed on, which never occurs

in type-printing machines; and the important
feature of my invention is that by means of a g5
slip motion of the surface of the type-roller

on the surface of the article to be printed on,

' or vice versa, there may be a difference 1n the
length of eircamference ot the printing-reller

and article to receive the impression, either 100
being larger than the other, and yet by fore- -
ing them to revolve in the same time each
completes its revolution, or one, two, Or MOre

| complete revolutions, in exactly the same time

as the other completes asingle revolution, with 105
the result of producing an exact registration
of the pattern or design at the polnt where the
printing commences and terminates. ~

| Having thus described my improvement, |
| what I claim as my invention, and desire tose- II10

' cure by Letters Patent, 15— o

1. The combination of a tapering printing-
roller with a lathe for holding and revolving .
the article to be printed on, the shafts of the

stantially as described, in such manner that
one of them shall revolve as many times for |
each single revolution of the other as the num-
ber of times that the diameter of the smaller
(whether it be the printing-roller or the artl- 120
cle) is most nearly contained in the diameter
of the larger, substantially as and for the pur-
pose described. o

9. The combination of a revolving printing-

face with a lathe for holding and revolving

the article to be printed on, each -_havlng a
positive revolving motion communicated by
oearing, substantially as described, operating
both of them, so that one of them shall com- 130
plete a single revolution in exactly the same

| time as that in which the other makes.one,

the taper of the article Z setonthe lathe-chuck 70

15, and held in position by the weighted rod 75

impression-cylinder are sometimes S0 geared 80

lathe and printing-roller being connected, sub- 115

roller provided with an elastic printing-sur- 125
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two, or more complete revolutions, irrespect- ]

tive of the relative surface speed of the print-
Ing-roller and object to be printed on, sub-
stantially as described.

5. In machines for printing on articles of ta-
pering or irregular cylindroidal shape, a lathe

tor holding and revolving the article to be
printed on, in combination with a tapering re-
volving printing-roller,the shafts of both being
connected, so as to revolve at a given relative
speed, substantially as deseribed.

4. A taperingsector printing-roller, in com-
bination with a lathe for holding -and revolv-
Ing the article to be printed on, having a posi-
tive motion on its axis, substantially as and
for-the purposes described.

5. Inmachines for printing on articles of ta-

peringorcylindroidal orotherirregularcurved |

shape, a lathe for holding and revolving the
article to be.printed on, in combination with
a tapering printing-roller and an inking-roll-
er the shaft of which is set in bearings which
are adjustable to a greater or less degree of
horizontal inclination, substantially as and for
the purpose described. '_

6. In machkines for printing on articles of ta-

pering, cylindroidal, or other irregular curved
shape, a tapering printing-roller, in combina-
tion with a weighted lever for obtaining an
adjustable yielding pressure of the printing-
roller against the article to be printed on, con-
structed and arranged substantially as de-
seribed. | |

7. In machines for printing on articles of
tapering or cylindroidal shape, a lathe for
holding and revolving the article to be printed
on, in combination with a tapering revoluble
printing-roller having a shaft which is adjust-

able, substantially as described, to conform

the angle of inclination of the printing-surface
to that of the surface to be printed on, the

shafts of the printing-roller and lathe being

connected, 8o as to revolve at a given relative
speed, substantially as and for the purposes
described. - |

In testimony whereof I have hereunto set my
hand this 156th day of December, A. I). 1883.

HERMANN SCHULZE-BERGE.

Witnesses:
W. BAKEWELL,
W. B. CORWIN.
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