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UNITED STATES

PaTENT OFFICE.

REINHOLD HERMAN, OF CRAFTON, PENNSYLVANIA.

PRINTING APPARATUS.

SPECIFICATION forming part of Leuters P&tent No. 721,041, dated February 17, 1903.
Anplmatmn ﬁled November 3 1902, Serial No. 129 817, (Mo model.)

To all whom it may concern:

Be it known that I, REINHOLD HERMAN a
citizen of the United States of America, 1e81d-

ing at Crafton, in the county of Alleghenyand.
State of Pennsylvama have invented certain
new and useful Improvementsin Printing Ap--
paratus, of which the following is a specifica-
tion, reference being bad therein totheaccom-

panyln o drawings.

This invention relates to certain new and .
~ _tall reference will be had to the accompany-
ing drawings, forming a part of this applica-

useful 1mprovements in printing apparatus,

and relates more particularly to devices em-
ployed for the reproduction of negatives by
the aid of artificial light—such, for instance,

as electric light.

The invention has for its object the con-
struction of a machine or apparatus having |

two printing-cylinders, whereby as the lamp
18 being lowered in one cylinder to effect the
printing operation the other eylinder may be

loaded with negatives ready to receive the
lamp, it being understood as being one of the
objects of the invention that the same lamp.

is employed for both cylinders.

A further object of myinvention is to pro-
vide means whereby the printing-cylinders:
may be turned on their trunnionsin order that |
the negatives to be reproduced may be more:

easily, conveniently, and readily secured
upon the cylinders and to provide improved
means for securing said neﬂ*atwes In position
on the cylinders.

A still further object of the invention is to-

provide automatic means for closing the cir-

cuit to the lamp, for maintaining a closed ¢ir-
~cuit during the descent of the lamp within
thecylinder until the desired limit of its down-

ward travel has been reached, and for then
antomatically changing the path of current
from one of low resistance to one of high re-
sistance, which is maintained during the as-
cent of Uhe lamp until it has been elevated to
the desired height, and then automatically
cutting out the circuit afterthe lamp has come
to rest in its elevated or normal position.

Myinvention, as heretofo re stated, also con-

templates 11nprovements in the securing

means for holding the negativesin position on
the printing eyhndel or cylinders, whereby
after the negatives have been placed on the

inafter more
| particularly pointed out in the appended

dersinthe llpl’lﬂ"hb or vertical position and the |
a 85

sition. il _ -
part of the crank-shaft of the rewinding

they may be seeured without danger of accl-

dental dlqpldcement
My invention also contemplates many othel
improvements in the art of reproducing draw-

ings, photographs, printed matter, &c., by the
-ald of artificial light, and-these, together with

the improvements enumerated, will be here-
e specifically descnbed and then

claims, and in describing the invention in de-

tion, and Wherem hke numerals of reference

will be employed for indicating like parts
| throughout the different views, in which—

qule 1 is a detail side elevatlon of myim-

proved printing apparatus with one of the

printing - cylinders in the upright position,
ready to receive the lamp, and the other ¢yl-
inder shown in perspective in a substantially

55
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horizontal position, ready to be loaded with |

the matter to be reproduced. Fig. 1*1sa cen-

tral vertical sectional view of a part of the
| eentral stand-pipe, showing the rotary circult-
controller-in enlarged view. Fig. 1°is a de-
‘tail side elevation.of a portion of one of the
‘supporting-standards, showing the segmental

-ways and conical recesses therem Fig. 1%1s
a detail side elevation of a part of the stand-
pipe;showingthe means forrotating and lock-

| ing the pipe in position. FKig. 2 isadetail top

plan view showing one of the printing-cylin-

other in the horizontal position. Fig. 3 i
perspective view of a part of. one of the prinb-
ing-cyvlinders and-a part of the securing-
apron, the latter being shown closed on one
side of the e¢ylinder and open on the other, and
alsoshowing the meansforclamping the apron
in position. Fig. 4 is a central vertical sec-
tional view of the bracket and pulleys from
which the lamp and circuit - wires are sus-
pended. Fig. 5is a transverse vertical sec-
tional view of the same.- Fig. 6 isa top plan
view, par tly broken away, of bhe cear mechan-
ism for returning the lamp to its ele__vat_ed po-
Fig. 6° is a detall top plan view of a

mechanism, showing the crank-clutech. Fig.
7 is a side elevation of the same. Fig. 8is a

cylinder or cylmdels in the desired position | central vertical sectional view of the centlal
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stand-pipe and of the feed-controlling valve |

for the lamp. Fig. 9isanenlarged central ver-
tical sectional view of the adjusting mechan-
ism for the controlling-valve. FKig. 10 is an
enlarged central vertical sectional view of a
part of the stand-pipe and the controlling-
valve. Fig. 11isa horizontal sectional view
of thestand-pipe and controlling-valve cylin-
der, showing the rotary circuit-connectorin
top plan view. Fig. 12 is a detail perspective
view of a part of the securing-apron and also
of the spring releasing means therefor. Fkig.
13 is a detached detail side elevation of the
variable-resistance-changing switeh. Fig. 13°
ig a cross-sectional view of the lock forsecur-
ing the apron-securing rods in thelocked po-
sition. Fig. 14 is a diagrammatical view of
the circuit, showing the two switches in plan
view, the resistance-box in section, and the
lamp in elevation. |

In the art of reproducing drawings and the
like by the aid of artificial light as heretofore

practiced it has generally been the practice

to provide a stationary vertical ¢ylinder com-
posed of transparent material, such as glass,
ou which the matter to be copied or repro-

“dueced is placed, and an are-lamp is lowered

into this eylinder, being controlled in 1ts de-

seent so as to travel graduaally and allow the

printing or reproducing operation to be per-
formed. Since, asstated, thesecylinders are
maintained in the vertical position, it is a
difficult matter to retain the drawing or other
matter to be reproduced or copled in proper
osition on the cylinder while the fastening
means therefor is being secured. In my 1in-
vention, while I employ the transparent cyl-
inder and the traveling lamp, I mount the
cylinder in such a manner as to permit the
rotating or revolving of the cylinder and the
consequent bringing of the same to a sub-
stantially horizontal position, so that the
matter to be reproduced or copied may be
placed thereon and secured, after which the
cylinder is returned to the upright position,

ready to receive the lamp to perform the.

printing operation. |

In my former application, filed October 1,
1901, Serial No. 77,192, I show a printing-
cylinder mounted on trunnions, so as to be
rotated or revolved, as above deseribed; but
in the former application I employ an auto-
matic cat-out to cut out the circuit and ex-
tinguish the lamp upon the completion of the
printing operation—that is, when it has
reached the predetermined limit of its down-

“ward travel—while in the present application

6c

I do not extinguish the lamp upon the com-
pletion of the printing operation, or, in other
words, do not cut out the ecircuit to extin-
cnish the lamp when the printing operation
is completed, but instead I maintaiu a closed
circuit both during the descent and ascent of
the lamp within the printing-eylinder and
only cut out the lamp-circuit when the lamp
is at its elevated or normal position.

»
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1 will now describe the mechanism in de-

tail which I have shown herein and which

constitutes a practical embodiment of my in-
vention. - |

To put my invention into practice, I pro-
vide two pair of supporting standards or up-
richts 1 1 and 2 2, all connected rigidly to-
oether by tie bolts or rods 3. Kach of these
supporting standards or uprights is provided
at its upper end with a suitable bearing, in
which bearings are journaled the trunnions 4
of the respective cylinders. As each of the
eylinders and also the securing means for re-
taining the matter to bereproduced or copied
in position on the cylinders is identical, the
same reference-numerals will be employed
for like parts, aside from those just used, and
the designating-numerals 5 and 6 for the re-
spective eylinders. The two cylinders 5 and
6 have the trunnions 4 rigidly connected at
their inner ends to angle-bar clamps 7, which
are in turn rigidly fastened in any approved
manner to angle-bar uprights 8 at opposite
sides of the cylinder. These angle-bar up-
richts 8 are suitably connected at their upper
and lower ends to supporting-rings 9 and 10,

respeectively, in which rings the ends of the

transparent printing-cylinders are seated.
In practice the transparent cylinders are
made in two semicylindrical halves, which
are securely joined together to form the cyl-
inder by means as will be now described.
To this end I employ a substantially T-
shaped strip, the flanges 11 of which overlap

75

3o

Q0

95

I0C

on the inner face of the cylinder at the ad-

jacent edges of the halves and the flange 12
of which is engaged by the adjacent edges of
the said two halves of the ceylinder. This
flange 12 of the T-shaped binding-strip pro-

105

jects into a groove 14, provided therefor

throughout the inner face of the two oppo-
sitely-disposed side strips 15, these strips on

- their outer faces being shaped so as to fit

neatly in the angle-bars 8, the latter being
fastened at suitable points throughout their
length to the strips 15. The groove 141n one
of the strips 15 of each eylinder is made
slichtly larger in size than on the other strip
15 at the opposite side of each ecylinder, so
as to receive the apron of canvas or like du-
rable material which binds the matter to be
reproduced or copied upon the cylinder. 1
am thus enabled to employ a single piece of
material to form the apron for both sides of
the printing-cylinder, and to this end I take
a piece of canvas or like durable material of
suitablelength and width as may be required,
according to the length and diameter of the

eylinder being employed, and place the cen-

ter of the material within the groove 14.0f one
of the strips 15, where it is secured by the
flange 12 of the T-shaped strip, which wedges
the canvas or other material firmly in posi-
tion, the T-shaped strips being held in posi-
tion by bolts or screws 16 passing through the

| said T-shaped strips, through the strips 1o,
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S

andintotheangle-bars8. Thustwoaprons17 | out of the position in which they have been

are provided for each cylinder, one for one |

side and the other for the opposite side of the
cylinder, each apron being permanently fas-
tened at one edge and detachably secared at
its other edge. In order tosecure the aprons
in their binding position around the ¢ylinder
to hold the matter being reproduced or copied,
or to loosen the aprons, so that the matter

may be removed after the printing operation,

I provide improved fastening means, which
will now be described. |
In Fig. 3 the manner of permanently secur-
ing the apronsatone edge, as above described,
is fully shown, and in this view is also illus-
trated the manner in which the opposite edge
of the aprons is fastened. This view shows
one of the aprous bound upon the cylinder
and the apron at the opposite side of the cyl-
inder unfastened. Along the free edges of
the aprons I place a strip of wood or thin
metal 18 and wrap the edge of the apron
around the same (see Fig. 3) and suitably fas-
ten the apron to this strip. Then at inter-
vals throughout the length of the apron I se-
cure clamp-blocks 19, which may, if desired,
be employed to form the means for securing
the canvas wrapped around the strip 13.
Each of these clamp-blocks carries a tooth or
ridge 20 to be engaged by a series of pawls 21,

carried on rods 22, journaled in the ends of |

angle-brackets 23, rigidly fastened to one of
the bars 8 of each cylinder-frame. These
rods 22 are adapted to be operated in the jour-
nals of the brackets 23, whereby all of the
catches or pawls 21 of the one apron may be
simultaneously engaged with and disengaged

" from the clamp-blocks 19 of the same apron,

40

45

55

60

and to this end I rigidly secure to one end of |

the rods 22 a collar 24, carrying a handle 25,

"This ccllar also carries a segment 26, pro-

vided with a slot 27 to receive a threaded
stud 28, carried by the ring 9, this stud pro-
jecting through the slot 27 of the segment and
receiving a lock-nut 29, by means of which
the rods 22 and their pawls are held in the
locked position. As the lock-nut 29is turned
so as to tighten the same, the segment 26 will

be firmly bound between said nut and the |

nut 30 on the stud 28 and the rod 22 held In
the locked position, while when the nut 29 is
loosened the rod 22 may be turned by the
handle 25, the stud 28 riding in the slot 27
of the segment, the pawls 21 being disen-
gaged from the clamp-blocks 19 by the turn-
ing of the rod. When the apron 18 unfas-
tened, it is desirable that the same be held
out of tbe way of the operator in remov-
ing the matter that has just been copied,
and I therefore provide means for automatic-
ally elevating the apron and holding the same
away from the cylinder, this means operat-
ing in such a manner as not to disturb the
matter carried by the eylinder. 7This means
also enables me to apply and secure the apron
on the cylinder without danger of accident-

- strips 18.

| in position.

placed on the cylinder. As stated, the cyl-
inder is placed in the horizontal position,
both for placing the matter thereon and for
removing the matter therefrom, as shown In
the position of the left-hand cylinder in Figs.
1 and 2. In order, therefore, thatthe aprons
may be suspended away from the cylinder, as
shown for the one apronin Fig. 1, I attach to
the inside bars 8 of each cylinder-frame the

70

75

one end of spring strips or bars 31, one near

each end of the apron, these strips or bars
being provided near their other ends with
slots 32 to receive the shank of headed studs
or buttons 33, carried by the apron along 1ts
free edge, the buttons being carried by the
These strips or bars are prefer-
ably made of stiff spring-steel, and when the
edge of the apron is unfastened the springs
elevate the apron out of the way, as seen In
Fig. 1, and hold the same suspended. As

the springs are not rigidly fastened to the

apron at the outer edge of the latter, (the

30

00

shank of the button sliding in the slot,) it will

be observed that the stretching qualities of
the apron will not be impaired and that the

matter on the cylinder, firmly binding same
These springs also enable meto
easily secure the matter on the eylinder with-
out danger of accidentally displacing the
same, as it will be observed that the flexible
apron is held distended or stretched and may
therefore be drawn down upon the eylinder,
firmly binding the matter to be copied be-
tween the apron and the cylinder. The out-
side trunnion 4 of each cylinder may be pro-
vided with a crank 34, having a haundle 35,
and each crank carries an inwardly-extend-
ing boss 36, through which aund through the
crank extends a spring-pressed locking-pin
37, the inner end of which ridesin segmental
ways 37, provided therefor on the outer face
of the two outside standards1and 2. A plu-

rality of conical recesses 38" are made in the
‘path of the ways 37', into which the spring-

pressed pins will engage and hold the cylin-
der in the position in which it has been placed.
The recesses 38 to receive the locking-pins
37 are made conical, whereby the pins may
be forced out of seating engagement as the

crank is operated without necessitating the

withdrawal of the pins by hand.

In my present application I employ two
eylinders, using the same lamp for both cyl-
inders. To this end the ecylinders are ar-

| same may be drawn down tightly nupon the

95 -

I00

105

ITO

115

120

ranged side by side, and between the inside

‘standard 1and the inside standard 2 I place
the rotatable stand-pipe which carries the

lamp, the elevating mechanism therefor, and
the switches eontrolling the ¢ircuit.

125

Theliq-

uid or pneumatic cylinder for controlling the

descent of the lamp is mounted within this

130

stand-pipe, the pipe rotating in 1ts support,

whereby the lamp is swung around in posi-
tion for either cylinder. The stand-pipe 33

ally displacing the drawings or other matter | is supported at its base in a stirrup 39, se-
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curely fastened to the inside standards 1 and [ able operating-wheel 62. The bevel-pinion

2, which stirrup also acts as a spacer between
the two standards, the stand-pipe also rotat-
ing In an upper collar 40, secured to the

standards at their upper ends, and also acting

as a spacer for the standards. The lower

‘end of the stand-pipe 35 rests on the flange of

a cap-nut 41, which closes the liquid or pneu-
matic cylinder 42 at its lower end, the flange
of this nut being interiorly threaded to re-
celve the exteriorly-threaded lower end of the
cylinder 42. The cap-nut 4l is supported on
an adjusting-screw 43, carried in the lower
cross-strap of the stirrup. The brass eylin-
der in connection with its valves is the means
employed for controlling and regulating the
descent of the lamp, and, as will be evident,
this may either be employed as a liquid or as
a pneumatic cylinder. I prefer, however, to
employ a liquid—such, for instance, as oil—
as there 1s no waste and a smoother working
isobtained. Thecylinder 42 at its upper end
is elosed by a collar 44, threaded into the cyl-
inder, and after this collar has been secured
in position the cylinder is held against any
vertical movement by means of set-screws 4.5,
engaging through the stand-pipe 38 into the
collar 44. A hollow plunger or piston rod 46
extends through the collar 44 and through a
stuffing - box 47, carried by the collar, this
plunger or piston rod carrying a plunger
or piston 48 on its lower end, which is se-
cured to the hollow plunger or piston rod by
means of a collar 49, into which the rod is
threaded. "T'hisplungeror piston is provided
with ports 50, and during the ascent of the
plunger or piston these ports are closed by a

circular valve 51, which is mounted on the

collar 49 and has vertical movement thereon
between the head of the plunger or piston 48
and the flanged upper end 52 of the collar 49.

The hollow plunger-rod 46 is provided at a

point above the collar 49 with inlet-ports 53
and at 1ts lower end has a valve-seat 54. The
flow of the liquid into the ports 53 and down
through the hollow plunger-rod below the
plunger or piston 48 and the descent of the
lamp thereby controlled is regulated by a
valve 45, secured to the lower end of a valve

‘rod or stem 56, extending through the hollow

planger-rod 46 and threaded at its upper end
into & frame 57, secured to the upper end of
the hollow plunger-rod 46, above the stuffing-
box 47.

and the valve 55 thereby brought closer to or

moved farther away from the valve-seat 54,

thus decreasing or increasing the size of the
opening at the outlet and regulating the as-
cent of the plunger or piston and the descent
of the lamp, the valve and its stem or rod
are operated to regulate the flow of the liquid
by means of bevel-pinions 58 and 59, the
former threaded on the rod or stem 56 within
the frame 57 and the latter meshing with
the pinion 53 and being firmly secured to g

stem 60, journaled in a bushing 61, carried

As the rod 56 is elevated or lowered

has bushings on its upper and lower faces,
(see Kig. 9,) the lower bushing engaging the
bottom of the frame and the upper bushing

70

engaging the lower end of an interior exten-

sion 63, carried by the frame 57. 'This ex-
tension is interiorly threaded to receive the

| threaded upper end of the stem or rod 56.

Thus as the pinion 59 is rotated by means
of the hand-wheel 62 and connecting-stem
60 the pinion 58 is rotated and the stem 56
elevated or lowered, according to the direc-
tion in which the hand-wheel is turned, and
the outlet-port at the bottom of the hollow
plunger-rod is regulated. As the plunger or
piston ascends the circular valve 51 is held
to its seat by the pressure thereon, and as
the plunger or piston descends the pressure
of the liquid through ports 50 lifts this valve
and permits the liquid to again flow into the
cylinder 42 above the plunger or piston., At
its upper end the frame 57 is provided with
an eye 04, to which the plunger or piston
cable 65 1s attached, and at the side opposite
to the bushing 61 the frame is provided with
an extending lug 66, provided with an eye to
receive a rod for connecting with the auto-
matic cut-out or switech. The stand-pipe 38
is provided on opposite sides with slots 67 to
receive the bushing 61 and the extension 66.
These slots also receive the trip or lever 68,
carried by the plunger or piston cable 65, for
automatically changing the path of resistance
of the circuit when the lamp has reached a
predetermined point. This trip or lever is
adjustably secured to the cable 65 by means
of a set-screw 69.
of the stand-pipe 42 is a mast-arm 70, which
carries a bracket 71, in which is mounted a
pulley or sheave 72, the grooved periphery
of which is in line with the axis of the stand-
pipe and which receives the piston or plun-
ger cable 65. 'The mast-arm 70 has secured
in the end thereof afork 73, havinga threaded
stud or shank 74 for engagement in the union
on the end of the mast-arm. This fork car-
ries a shaft 75, and mounted rigidly on this
shaft to revolve therewith is a sheave 76, to
which the planger or piston cable 65 is con-
nected and upon which it is wound as the
lamp descends. Mounted on the ends of the
shaft 75 1s a pair of pulleys or sheaves 77,
which are insulated from the shaft 75, sheave
76, fork 73, and flanges 78, which are fastened
to shaft 75 by dowel-pins 79 by insulation 80.
The sheaves 77 are provided on their periph-
ery with semicircular threads to conform to
the size of conducting-cable 81, terminating
at binding-posts 82 83 of the lamps 83'. The
sheaves 77 have projecting hubs 84, which
are engaged by brushes 85, carried in holders
36, fastened to springs 87, which are secured
to insunlated studs 88 and held by yoke 89,
screwed onto stud 74 of fork 73. The studs 88
are insulated from yoke 89 by insulation 90.
By the employment of the brushes for contact

by the frame 57. The stem 60 carriega suit- | with the hubs 84 a constant contact is as-
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I both of these switches being connected in se-

sured at all times. The lamp is suspended
ries with the lamp, resistance, and each other.

from a cross-strip 84’ of insulation carried by
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‘which engagecontact-fingers 110 111.

the conducting-cables 31.

The mechanism for returning the lamp to
the elevated or normal position comprises a
voke 91, which carries a collar 92, which em-
braces the stand-pipe 42 and is secured there-
to by set-screw 93. The wire 94, (see Fig.
8,) which attaches to lug 66, winds over drum
95, mounted on a shaft 96, journaled in the
voke 91, this shaft also earrying gear 97 and
ratchet-wheel 98. Also journaled in yoke 91
above shaft 96 isa shaft 99, which has a pin-
ion 100 secured thereto and also carries pawl
101 for engagement with the ratchet 98. The
shaft 99 is extended at one end beyond the
voke 91 (see Fig. 6)and carries a cluteh-crank
102, loosely mounted for sliding movement
thereon to be engaged with and disengaged

from cluteh member 103 of the shaft 99, this

clutch member being fastened to the shaft by
dowel-pin 104.
the shaft 99, the latteris provided at its outer
end with a washer 105, secured by a screw
106 in the end of the shaft. Thisecluteh-crank

is employed instead of employing a lever or

crank, so that when disengaged from the
clutech member 103 the pinion 100, gear 97,
and shafts 96 99 are free to turn without car-
rying the ecrank therewith, vhe latter hanging
in a perpendicular position, and therefore not
acting as counterweight tothe lamp, as would
be the case were the crank fixed rigidly on

the shaft 99. |
In order to obtain a flexible connection be-

tween the source of electrical supply and the

stand-pipe 38, I employ a rotary circuit-con-
nector. (SeeFigs.1*and11.) Thisdevice com-
prises acollar 107,sunitably attached by screws
or other means to the stand-pipe 33 and pro-
vided with an annular flange 103, which car-

ries insulated contact segments or plates 109,
These

contact-fingers are provided with binding-

posts 112 113, secured to insulation-brackets

114, attached to the inside standards 1 and 2.

The contact segments or plates 109 are insu-

lated from the annular flange 108 by insula-
tion 115 and secured by screws 116. The

stand-pipe is locked after being turned so as

to swing the lamp around into position for
either cylinder, and to this end I provide the
collar40 with twonotches 40 on opposite sides
of the collar to receivea lug4l’, carried by a
handle 42, pivoted to a ring 43', secured to
the stand-pipe directly above the collar 40.
When the lever 42" is raised so as to disen-
cage lug 41', the stand-pipe and lamp may be

swang around by means of the handle and

the lug 41’ engaged in the opposite notch 40’
to lock the stand-pipe in position.

The circuit is controlled to open and close
the same by a switeh carried by the stand-
pipe, and the lamp-circuit is controlled to
change the same from low to high resistance

gy v I

Toretain clutech-lever 102 on

| segment-knife 121.
resistance-changing switch comprises an in-
| sulation-base 130, binding-post 131, fuse 132,

In Fig. 141 show a diagrammatical view of
the switches connected up with the lamp, ex-
cept that in this view the rotary circuit-con-
nector is not shown, it being understood that
in practice the rotary circuit-connector is in-
terposed between the automatic main switch
and the source of electrical energy, as shown
in Fig. 1. The automatic main switch com-

prises a slate or other fireproof insulation

117, on which is fastened a binding-post 118,

‘to which is attached a fuse 119, connecting

with spring-elip 120, and forms a contact
through sector-shaped knife 121 with spring-
clip 122. The knife 121 18 secured to 1nsu-
lation-disk 123, which disk is carried by brass
trnnnion 124. This brass trunnion 124 re-
volves in bushing (notshown) fastened to in-
sulated base 117. On top of brass trunnion
124 is secured a lever 125 by secrews 126. The
end of this lever 126 is provided with a con-
ical opening 127 to receive wire cable 94, Kig.
8. On insulated base 117 there is also se-
cured a stad 128, to which there is fastened
oneend of a spring 129, the other end of which
is secured to lever 125, this spring being
adapted to automatically close the switch
when the piston-rod travels upward and re-
leases lever 125, due to extension 66 beling
moved out of engagement with lever 125.
The base 117 carries stops 117 118 for the
The antomatic variable-

spring-clips 133 134 135, sector-shaped knife
136, insnlated disk 137, brass trunnion 138,
brass bushing 139, secured to base 130, stops
141 and 142, trip-lever 143, secured to 1nsu-

lated base 130 by stud 144. Brass trunnion

has secured thereto a lever 145 by screws 146.
Spring 147 has one end attached to lever 145
and the otlhier end to stud 148, which is se-
cured to insulation-base 130. To lever 145
there is also attached a cord or chain 149 for
the purpose of returning brass trunnion 138,
so that notch 150 will engage with point of
lever 143. | | .
- In order to describe the circuit, reference
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will be had to Fig. 14.. Thelampis supposed

to beat bottom of cylinderand showing theau-
tomatic variable-resistance-changing switch
cutb in series with high resistance 151, thereby

t forming a circuit from generator 152, wire 155

to spring-clip 122, across knife 121 to spring-
clip 120, across fuse 119 to binding-post 118,

120

over wire 154 to binding-post 82, across wire

155 to binding-post 156 of resistance, through
high resistance 151 to binding-post 157, over
wire 158 to spring-clip 152 of changing-switch,
across knife 136 to spring-clip 134, across fuse
132 to binding-post 131, over wire 159 to gener-
ator 152, thereby maintaininga closed circuit.
When the lamp is returned to its elevated or
normal position, as shown in Fig. 1, the lug

by a switch also earried by the stand-pipe, | 66, (see Fig. 8,) depressing lever 125 of auto-
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- crank-clatech may be disengaged, whereby
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S

matic main switeh, moves knife 121 out of en-
cagement with ohp 122, and thereby auto-
ma,me&lly opening the circuit when the lamp
is returned to its elevated or normal position.
In order to close the automatic main switch,
the pawl 101 being disengaged from ratchet
98, the extension 66 is carried away from
lever 125 of main switch, thereby allowing
spring 118 to again foree knife 121 in engage-
ment with spring-clip 122, the variable-re-
sistance-changing switch be,.nrr manually re-
turned by pullmn* on chain 149, so that trip-

lever 143 isengaged with notch 150 ‘When in

this position, kmfe 136 has been removed
from contact of spring-clip” 132 and put in
contact with spring-clip 135, thereby forming
a circuit from clip 134 across knife 136 to
spring-¢lip 135, over wire 160 to binding-post
of low-resistance coil 161 to post 1566, across
wire 155 to binding-post 82 of lamp, through
lamp to binding-post 83, over wire 1564 to
post 118 of main switeh 117, over fuse 119 to
clip 120, across knife 121, spring-clip 122,
wire 153, through ﬂ'enela,bm 152, over wire
159 to bmdmﬂ'-posb 131 of changing-switch,
over fuse-wire 132 to beummnﬂ* 0? euemt
spring-clip 134. |

It will be observed that 1 employ s:,hem es
or pulleys 77 of a diameter considerably
oreater than the diameter of the sheave or
pulley 76, which receives the cable attached
to the la,mp -controlling means. Attention 18
directed to the fact tha,t by this construction
a slow travel of the piston may be obtained
in conjunction with a quick travel of the
lamp, due to the small sheave 76 having a cir-
cumference considerably less than- the cir-
cumference of the sheaves 77, carrying the
lamp cords or wires. Consequently when the

‘piston has traveled up (we will say for illus-

tration) fiveinches thesmall sheave has taken
up five inches of the piston-cable 65 in one
revolution. Then necessarily if the sheaves
77, carrying the lamp-cable, have a circam-
ference three times as or e&t as the sheave 76
the sheaves 77 will have played out fifteen
inches of the cable in one revolution. Of
course the diameter of these sheaves may be
decreased and ingreased in order to obtain
the same travel with a shorter cylinder.

In connection with the rewinding means,
as shown in Figs. 5, 6, and 6*, I employ the
clutch-erank,whereby it may-be engaged with
the clutch member for operating the drum to
rewind the cord orcableand elevate the lamp,
and after the lamp has been elevated the

when the pawl 101 is disengaged from the

ratchet 98 to permit the Lu:ﬂp to begin its’

descent into the printing-¢ylinder the cmnk:

will hang loosely on the shaft 99 -and will

not be carried arotind with the shaft as the

latter revolves, thus offering no counter-
weight to the lamp during=118 descent into
the cylinder and insuring a posmve steady
movemwment of the lamp. |

Having fully described my invention, what
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| [claim as new, and desire to.secure by Letters

Patent, 1s—

1. A printing appar atas having duple\
printing-cylinders, and a lamp common t0

said cylinders.

2. A printing apparatus having printing-
frames, a lamp common t6 all of the frames,
means whereby the printing process 1s auto-
matically discontinaed, and means for regu-
lating said last- na,med means, subbtantlally
as deserlbed ‘

3. A printing anpamtub havmg printing-
frames, a lamp common to all of the frames,
means to regulate the descent of the L;me,
and means to automameallv dlscontmue the
printing process.

4, In a,puntmfmpnamtus the combination
of a pairof rotatable printing-frames mounted
to swing independently of each other on their
supports, means for locking said frames at
different angles, and a printing-lamp common
to both of said frames, substantially as de-
scribed. |

5. In a printing apparatus, a pair of rota-
tably-mounted printing-frames movable on
their support independently of each other,
and a printing-lamp common to both of said
frames, substantially as described.

6. In a printingapparatus, a pair of print-
ing-frames rotambly mounted In a common
support, and operative therein independently
of each obher ‘and a printing-lamp adapted
to be lowered into the frames and common t0
both of sald frames, subbtantia,lly as de-

scribed.

7. Inaprinting apparatus, the combination
with a rotatably-mounted printing-cylinder,

| of a lamp adapted to be lowered into said cyl

inder, means forcontrolling the descentof the
lampinto thecylinder, means for maintaining
a closed cireunit in fhe lampduring its descent
and ascent within the eylinder, and means for
opening the circuit of the lamp after the lat-
ter is returned to its elevated or normal po-
sition, substantially as described.

8. Iuammtmﬂ* apparatuas, thecombination
with a pailr of pr1nt1ucr-cy_l1ndels, of alamp
common to both of said c¢ylinders and adapted
to be lowered into the cylinders, means for
controlling the descent of the lamp within the
cylinders, means for maintaining a closed cir-
cuit within the lamp during its descent and
ascent within the cylinders, and means for
opening said circuit after the lamp has re-
turned to its elevated or normal position, sub-
stantially as described.

9. Ina printing apparatus, the combination
with a pair of printing-cylinders rotatably
mounted for independent movement, of a
lamp common to both of said ¢ylinders, means
for controlling thedescent of the lamp within
the eylinders, means for maintaining a closed
circuit in the lamp during its ascent and de-
scent within the cylinders, and means for
opening the said circuit when the lamp nhas
returned to its elevated or normal position,
substantially as desel ibed.
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10. In a printing apparatus, the combina-

tion with a pair of transparent printing-cyl-

inders, of a rotatable stand-pipe common 1o
both of the eylinders, an are-lamp carried by
said stand-pipe and adapted for use in each
of the cylinders, means within the stand-pipe

for controlling the descent of the lamp within

the eylinders, means for maintaining a closed
cirecuit through the lamp during the descent
and ascent of the lamp within the eylinders,
and means for opening the circuit after the
lamp has been returned to its elevated or nor-
mal position, substantially as described.

11. In a printing apparatus, the combina-
tion with a printing-cylinder and a printing-
lamp, of means embodying spring - pressed
aprons adapted fo secure the matter to be re-
produced or copied on the exterior of the cyl-

inder, means for fastening said aprons to the

cylinder, means for maintaining a closed cir-
cuit through the lamp during its descent and
ascent in the eylinder, and means for open-
ing said eircuit after the lamp has been reo-
turned toits elevated or normal position, sub-
stantially as deseribed.

12. Ina printingapparatus for reproducing
drawings and the like, the combination with
a transparent printing-cylinder, a rotatable
frame in which the printing-cylinder 18 se-
cured, means for locking said frame at va-
rious angles, an electric lamp, electrical con-
nections with said lamp, a resistance-chang-
ing switch for maintaining a closed cireuit
through the lamp during 1its ascent and de-
scent within the eylinder, means for control-
ling the descent of the lamp within the cyl-
inder, and means for opening the circuit of
the lamp after it has been returned to its ele-

~ vated or normal position, substantially as de-
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scribed. |

13. In a printing apparatus, the combina-
tion of a portable frame, a rotatable frame
pivotally inounted therein, a transparent cyl-
inder carried by the rotatable frame, means
for locking said frame and cylinder at va-
rious angles, an electric lamp, electrical con-
nections to said lamp, a variable-resistance-
changing switch in the lamp-eircuit for main-
taining a closed cireuit in the lamp during 158
descent and ascent within the transparent
cylinder, means for controlling the descent ot
the lamp, and a cut-out in the lamp-cireait
foropening the eircuit after the lamp has been
returned to its elevated or normal position,
substantially as described. o

14. In a printing apparatus, a pair of sepa-
rate supporting-frames connected together,
printing-cylinders rotatably mounted in the
supporting - frames, means for locking the
printing-cylinders at various angles, a ver-
tically-movable lamp common to both of sald
cylinders, and means for automatically low-
ering the said lamp into one or the other of
said cylinders, substantially as described.

15. In a printing apparatus, a pair of sup-
porting-frames, printing-cylinders rotatably

4

mounted in said frames, means for locking
the printing-cylinders at various angles, an
electric lamp common to both of said eylin-
ders ‘and suitably connected to a source of

‘electrical supply, means for automatically

lowering the lamp into the printing-eylinders,
a variable-resistance-changing switch in the
olectric connection, and an automatie cut-out
for opening the circuit of the lamp when the
latter has returned to its elevated or normal
position, substantiaily as described.

16. Ina printing apparatus, a pairof print-
ing-frames,and a lamp common to both frames
and movable in relation to the frames, in
combination with an automatic switch tocut
off the light to the lamp at a predetermined
time, substantially as described.

70
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17. In an apparatus for copying drawings

or the like, the two cylindrieal printing-
frames, a suspended electriclamp common t0
both of said frames, and means for controlling
its descent within either of the frames, an
electric switch controlling the light-circult,
and means for automatically opening the
switch when the lamp has been returned to
its normal or elevated position. | |

18. In an apparatus for copying drawings
and the like, a pair of eylindrical supports for
the drawings, a suspended lamp common to
both of the supports arranged to descend axi-
ally within the same, means for controlling
the descentof thelamp, and an automatically-
operated switch controlling the lamp-circuit,
substantially as described. | |

19. In an apparatus for copying or repro-
ducing drawings and the like, the combina-
tion of a pair of cylinders adapted to be ro-
tated, means to support the subject-matter

ered therein, means common to both cylin-
ders for controlling the descent of the lamp

automatically break the circuit for the pur-
ose of extinguishing the light, substantially
as described. |

20. In an apparatus for reproducing draw-
ings and the like, the combination of a pair
of eylinders, means to support the subject-
matter to be copied or reproduced upon the
exterior of said ¢ylinders, an arc-lamp com-
mon to both of said eylinders and adapted to
be lowered into said cylinders, and means to
automatically break the circuit for the pur-
pose of extinguishing the light, substantially
as described.

91. In a printing apparatus, the combina-
tion of a portable frame, a rotatable frame
mounted therein, a transparent eylinder car-
ried by the rotatable frame, an electric lamp,
a stand-pipe supporting said lamp, electrical
connections to said
arranged in the stand-pipe, a hollow piston-
rod arranged in said liquid-cylinder having a
port communicating with the chamber of the
cylinder, a piston carried by said rod, and a

to be copied or reproduced upon the exterior
of said cylinders, a lamp adapted to be low-

within either of the eylinders, and means to

lamp, a liquid-cylinder
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vertically-movable valve carried by the pis-
ton-rod, and an electric cut-out for the lamp-
circuit, substantially as described.

22. In a printing apparatus, a pair of rota-

721,041

23. In a printing apparatus, the combina-
tion with a printing-cylinder, an electric lamp
adapted to belowered axiallyin said eylinder,
an electric circuit to said lamp, and the means

table printing-eylinders, means for locking | for controlling the descent of the lamp in the

said cylinders at various angles, an electric
lamp common to both of the eylinders, elec-
trical connections with said lamp, means for
operating said lamp to gradually feed the
same 1nto one or the other of the cylinders,
and an automatic cut-out in the electric con-
nections for extinguishing the lamp at a pre-
determined time, substantially as deseribed.

23. In a printing apparatus, the combina- |

tion of a pair of rotatable printing-cylinders,
an electric lamp common to both eylinders,
electric connections with said lamp, a liquid-
cylinder, a hollow piston-rod operating in
sald cylinder, a piston carried by said rod,
and means whereby the hollow piston-rod and
piston are automatically raised by the coun-
terbalance-weight of the lamp, substantially
as described.

24, In a printing apparatus, the combina-
tion with a transparent eylinder, a lamp, and
means for automatically lowering the lamp
into the eylinder, of rings engaging the ends
of said ecylinder, brackets secured to the cyl-
inder-frame, shafts journaled in said brack-
oets, pawls mounted upon said shafts, binding-
apronssecured at their one edge tosaid frame,
clamp-blocks carried by the other edge of said
aprons to be engaged with the pawls of the
shafts, and locking means for holding the said
pawls in engagement with the clamp-blocks,
substantially as desecribed.

25. Inaprinting apparatus, a pair of print-
ing-cylinders, an electric lamp common to
both of said cylinders, a rotatable stand-pipe
supporting said lamp, means for rotating said
stand-pipe to bring the lamp into position for
one or the other of the evlinders, and means
for locking the stand-pipe in position, sub-
stantially as described. |

26. Inaprinting apparatus, a pair of print-
ing-cylinders, rotatable frames in which said
cylinders are mounted, supporting-frames in
which the rotatable frames are mounted,
rotatable stand-pipe mounted between the
two cylinders, a lamp carried by the pipe and
common to both of the eylinders, means for

locking the stand-pipe in the desired position, |

electrical connections with said lamp, and a
liquid-cylinder within the said stand-pipe for
controlling the descent of the lamp within
either of the cylinders, substantially as de-
scribed.

27. In a printing apparatus, a pair of print-
ing-cylinders, a rotatable stand-pipe common
to each cylinder, a lamp common to both of

the cylinders, electrical connections with said

lamp, a rotatable cireuit-connector in the
electrical connections, and means within the
stand-pipe for controlling the descent of the
lamp in either of the eylinders, substantially
as described.

cylinder, of means for securing the matter to
be reproduced upon the exterior of the print-
ing-cylinder, said means comprising a bind-
ing-apron, spring-strips secured to said bind-
ing-apron for automatically removing the
same from the cylinder when released, clamp-
blocks earried by the binding-apron, a rotata-

ble shaft, pawls carried by said shaft for en-

gagement with the clamp-blocks to secure the
apron in the fastened position, and locking
means for said shafts, substantially as de-
scribed. |

29. In a printing apparatus, the combina-
tion with a printing-cylinder, an electric lamp
adapted to be lowered in said cylinder, elec-
tric connections with said lamp, and means
for controlling the descent of the lamp into
the eylinder, of means for securing the mat-
ter to be reproduced upon the exterior of the
cylinder, saild means comprising a pair of
binding-aprons, each adapted to inclose one-
half of the printing-cylinder, means for se-
curing the said binding-aprons in the closed
or fastened position, and spring - strips at-
tached to said aprons adapted to elevate or
move the aprons away from the cylinders
when unfastened, substantially as deseribed.

30. In a printing apparatus, a rotatably-
mounted printing-cylinder adapted to swing
and be locked in the horizontal position, an
electric lamp adapted to be lowered in said
cylinder, electric connections with said lamp,
means for controlling the descent of the lamp

in the cylinder, and a pair of binding-aprons:

for securing the matter to be reproduced on
the exterior of the cylinder, said binding-
aprons being permanently fastened along one
edge and detachably fastened along the other
edge, and means attached to said binding-
aprons for moving the same away from the
printing-cylinder when unfastened, substan-
tially as described. |
31. In a printing apparatus, the combina-
tion with the printing-cylinder, of an elec-
trical lamp adapted to be lowered axially into
the cylinder, electric connections with said
lamp, means for controlling the descent of the
lamp within the c¢ylinder, and rewinding
means for returning said lamp to its elevated
or normal position, said rewinding means in-
cluding a drum, a shaft on which the drum
is mounted, a clutech member carried by the
shaft, and a elutch-crank adapted to be en-
gaged with the cluteh member to elevate the
lamp, and to remain disengaged from the
clutch memberduring the descent of the lamp.
32. In a printing apparatus, the combina-
tion with the printing-eylinder, of an electric
lamp adapted to be lowered axially into the

- eylinder, electric connections with said lamp,
i and means for controlling the descent of the
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lamp into the cylinder, said means including
differential sheaves,as and for the purpose de-
seribed. -

33. In a printing apparatus, a prlntmg -cyl-
inder, an electric lamp, electric connections
with the lamp, and means including differen-
tial pulleys for controlling the descent of the
lamp into the eylinder, as and for the purpose
described. |

34. Inaprinting apparatus, a pair of print-
ing-eylinders, a la,mp common to both of the
cylinders, electrical connection with said
lamp, acircuit-connectorin the electrical con-
nections, and means for controlling the de-
scent of the lamp in either of the eylinders,
substantially as described.

35. In an apparatus forreproducing draw-

ings and the like, the combination of a print-

ing-cylinder, means to support the subject-
matter to be copied or reproduced on the ex-
terior of the cylinder, an arc-lamp adapted to
belowered within the cylinder, electrical con-
nections with said lamp, means for maintain-
ing a closed circuit within the lamp during its
descent and ascent within the cylinder, and
means for automatically opening said circuilt
after the lamp hasreturned to its elevated or

“normal position.
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36. In an apparatus for reproducing draw-
ings and the like, the combination with a
printing-cylinder, of means for securing the

30

matter to be reproduced upon the exterior of |

said cylinder, a lJamp adapted to be lowered
axially into the cylinder, electrical connec-
tions with said lamp, a rotary circuit - con-

‘nector in said electrical connections, and

means to automatically open the circuilt at a
predetermined time to extinguish the light,
substantially as deseribed.

37. Inaprinting apparatus,two frames con-

‘nected together to form a common support, a

printing-cylinder rotatably mounted in each
of the frames and movable independently of
each other, a rotatable stand-pipe, a lamp car-

35

40

ried by said stand- -pipeand common to both of 45

the cylinders, electrical connections with the
lamp, and means to automatically break the
circuit to extinguish the light, substantially
as described.

In testimony whereof I affix my swnature 50

in the presence of two witnesses.
 REINHOLD HERMAN.

Witnesses: |
JOHN GRAEBING, Jr.,

E. E. POTTER.
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