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To all whom it may concern. 
Be it known that I, REIN HOLD HERMAN, a 

citizen of the United States of America, re 
siding at Crafton, in the county of Alle 
gheny and State of Pennsylvania, have in 
vented certain new and useful Improvements 
in Blue-Printing Apparatus, of which the 
following is a specification, reference being 
had therein to the accompanying drawing. 
My invention relates to blue printing ap 

pal'atus, and has particular relation to the 
type preferably using an electric lamp as 
the source of light. 

Heretofore, devices of this character have 
been employed of two general classes, viz.:- 
(a) an appa'atus in which the lamp is held 
stationary, the current thereto being con 
trollable for the purpose of retaining the 
light in operation a predetermined period of 
time; and, (b) an apparatus in which the 
lamp is given a movement parallel with the 
plane of the print operated upon, the move 
ment, in Some cases, being of a predeter 
mined length. In each of these cases, means 
have been employed for automatically cut 
ting out the lamp at a predetermined time. 
While each of these classes of cases is sub 
stantially competent to perform the par 
ticular function desired of them, their use 
is limited solely to particular classes of 
Work: for instance, in cases of the first class, 
the size of the print to be made is limited 
for the reason that the effective Zone of light 
is limited unless the lamp itself be of a size 
sufficient to impart, the light rays to all parts 
of the printing frame, in which case, an ex 
cessive amount of current is l'equired when 
the print to be made is of a small size; where 
the lamp is movable, it is possible to give all 
parts of the printing frame the necessary 
light, but in Stich cases, the lamp not having 
provision for being held stationary at a pre 
determined point in the path of travel, and 
especially where the print is small and the 
drawing which is being plinted is contained 
on a relatively heavy thickness of paper, the 
necessary time intervals required to give the 
maximum amount of light is not obtainable. 
In order, therefore, that all classes of Work 
Imay be blue-printed with Success, it has here 
tofore been essential that the establishment 
be provided with each class of machines, 
thereby making the cost of apparatus ex 
cessive, since celtain classes of Work could be 
made by either class of machines, but neither 
is capable of producing all classes of Work. 

Specification of Letters Patent, 
Application filed January 18, 1909, 

Patented Aug. 2, 1910. 
Serial No. 472,844. 

| The present invention aims to overcome 
these objections by providing an apparatus 
Which will provide either a moving exposure 
O what may be termed a “time exposure, 
viz., an exposure in which the source of light 
(the lamp) is held stationary. 
The invention therefore has for its main 

object the provision of an apparatus in 
Which the lamp may be given the movement 
aCIOSS the face of the print, or be held sta 
tionary at any predetermined point, the 
electric circuit for the lamp being control 
lable with either form of operation. 
Another object of the invention is to pro 

Vide, in an apparatus of this character, a 
timing means for controlling the period of 
eXposure in either form of operation of the 
apparatus. 
A further object is to provide a timing 

means, operative by either the lamp or a 
Weight, for controlling the exposure, said 
Operating means being operative independ 
ently of each other. 
A further object is to provide a timing 

means for controlling the period of exposure 
of the lamp regardless of whether the latter 
is operating to provide a movable exposure 
or a stationary exposure, said means form 
ing the stop mechanism for the movement of 
the lamp when the latter is providing the 
In OVling exposure. 
A further object is to provide an adjust 

able connection between the timing means 
and the lamp carrying support by which a 
positive movement will be given to the tin 
ing means by the movement of the lamp 
When the apparatus is being given one form 
of Operation, and which connection is broken 
Without affecting the operation of the tim 
ing means when the apparatus is used in the 
other form of operation, the timing means 
being in active operation during the period 
of exposure with either form of operation. 
A further object of the invention is the 

provision of improved means for connecting 
the lamp cables in the electric circuit. 
A further object is the provision of a 

novel Supporting means for the lamp where 
by the usual point of connection of the cable 
and lamp is freed from the strain of the 
lamp Support. 
A further object of the invention is to 

provide an apparatus of this character in 
which the lamp, its controlling mechanism, 
and the printing frame are directly carried 
by the Supporting frame. 
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A further object of the invention is to 
provide in an apparatus of this character, a 
Supporting frame positively held against 
movement relative to the printing frame, 
said supporting means carrying the lamp in 
a manner to normally fix the position of the 
lamp relative to predetermined portions of 
the printing frame, novel means being pro 
vided for preventing Swinging movement of 
the lamp in a rotary direction to affect the 
position of the lamp relative to said pre 
determined politions. 
A further object of the invention is the 

provision of an appalatus of this character 
which permits of a complete assemblage of 
parts in their proper relationship prior to 
being boxed for shipment, and which can 
therefore be shipped in a condition ready to 
be operated upon removing the crating and 
connecting up the circuit connections, the 
parts being so formed and positioned as to 
permit required preliminary adjustinents, 
etc., which will remain unchanged in ship 
ment except under handling such as would 
substantially destroy the apparatus. 
Minor objects of the invention are to pro 

vide various mechanical improvements in 
the construction of the different parts of the 
apparatus and their manner of interconnec 
tion so as to produce an apparatus which is 
efficient, durable, of comparative low cost. 
and simple in operation. 
To these and other ends, the nature of 

which will be understood as the invention is 
hereinafter disclosed, my invention consists 
in the improved construction and combina 
tion of parts hereinafter fully disclosed. 
illustrated in the accompanying drawings, 
and particularly pointed out in the ap 
pended claims. 
In the accompanying drawings, in which 

similar reference charactei's indicate similar 
parts in each of the views.-Figure 1 is a 
front elevation of a blue printing apparatus 
constructed in accordance with my inven 
tion. Fig. 2 is a side elevation of the same. 
Fig. 3 is a horizontal sectional view taken 
online 3-3 of Fig. 1, and showing the lamp 
cable supporting means and the circuit con 
nections by means of which the current foll 
lows to the lamp. Fig. 4 is a front elevation 
of the structure shown in Fig. 3. Fig. 5 is 
a horizontal sectional view taken on line 
5-5 of Fig. 1, and showing in plan view the 
mechanism for changing the operation from 
the moving lamp to the stationary lamp or 
vice versa. Fig. 6 is a front elevation of 
the construction shown in Fig. 5. Fig. 7 is 
a view in elevation of the upper portion of 
the lamp, the sheaves for the lamp cables, 
and the connector for the lamp and its 
cables. Fig. S is a view taken at right angles 
to Fig. 7, a portion of the connector being 
shown in section. Fig. 9 is a top plan view of 
the connector and showing the lamp cables in 
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Section, the section being taken on line 9-9 
of Fig. S. Fig. 10 is a horizontal sectional 
view through the upper rack and through 
the sleeve, and showing the sleeve and rack 
connecting member in operative position, 
said view also showing the finger carrier 
for cutting out the current to the lamp. 
Fig. 11 is a vertical sectional view showing 
the stop mechanism for limiting the down 
Ward movement of the lamp. 
The complete apparatus in Figs. 1 and 2 

consists of the print-carrying frame, in 
cluding the apron, the supporting frame, the 
lamp, and the lamp controlling mechanism, 
said lattei' mechanism including the means 
for controlling the movement of the lamp 
and the means for controlling the period of 
exposure of the lamp. Of these particular 
constructions, the print-carrying frame and 
its apron is not specifically shown and de 
scribed herein in detail, as the same forms 
the subject-matter of a separate applica 
tion, and while the specific construction of 
the Supporting frame is disclosed herein to 
some extent, this structure is not specifically 
claimed herein as it also forms the subject 
in atter of a separate application. Nor do I 
disclose or claim the specific structure of the 
piston-cylindel' or of the switch mechanism, 
as the former is substantially disclosed in 
Letters-Patent granted to me December 13, 
1904, No. 7 (7,096, and the latter is of the 
type shown in Letters-Patent granted to me 
November 3, 1903, No. 743,160. 
The main or supporting frame of my ap 

paratus consists of two vertically-extending 
ba's 20 located on diametrically - opposite 
sides of the printing frame, said bars having 
their upper ends curved inwardly, as at 21, 
to form a meeting point located in approxi 
nate a linement with the axis of the printing 
frame, being connected by a casting 22 
which Overlaps the meeting ends and is se 
cured to both bars, as indicated in Fig. 7 
The lower end of each of the bars 20 is pro 
vided with laterally-extending feet 23 to 
provide the equivalent of an expanded base 
to the bar. The bars may have any desired 
cross-sectional configuration, but I prefer 
ably make use of angle-iron for this pur 
pose, as such follm lends itself to the forma 
tion of an extremely durable and compact. 
structure, as will be presently described. A 
pl"eferred configuration of bar is shown in 
Figs. 3 and 5. 
Adjacent the lower ends of the bars 20 I 

secure the lower ring 24 of the printing 
frame, said ring being secured to the bars in 
Suitable manner. The upper ring of the 
printing frame is also secured to the bars 
20, but for the purpose of permitting of a 
ready placing in position of the glass, said 
ring 25 is not secured in position until after 
the glass has been mounted, said ring being 
slid vertically on said bars to permit of the 
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insertion of the glass, the bars having their 
vertically - extending portions continued 
above the normal plane of the ring 25 to 
permit the latter to be raised during the in 
sertion of the glass. The rings 24 and 25 
are also preferably formed of angle-iron. 
The printing frame, briefly stated, con 

sists of the rings 24 and 25, the glass sec 
tions, and the spacing members 100 which 
for in the closures between the vertically op 
posing edges of the semicylindrical halves 
or sections of the cylinder 101. The spacing 
member's have their vertical edges recessed 
longitudinally of the members, the recesses 
being preferably of a width greater than the 
thickness of the glass, and which recesses re 
ceive suitable strips 102 of felt or its equiva 
lent material for the purpose of cushioning 
the edges of the glass in the cylinder. The 
lings 24 and 25 are each provided on dia 
metrically opposite sides with projecting 
portions adapted to fit the bars 20, as shown 
in Figs. 3 and 5, said portions being prefel'- 
ably arranged to a line with the spacing 
membel's 100, thereby placing the blind por 
tions in the cylinder, formed by the spacing 
members, in alinement with the bars 20 and enabling the lamp to be accurately posi 
tioned to provide movements thereof in 
which the zone of the obstructed light rays, 
due to the presence of the frame of the lamp, 
will be positively fixed, the blind portions 
of the light rays and the similar portions of 
the cylinder thereby being in accurate aline 
ment as hereinafter disclosed. 

26 designates the apron, the structure of 
which and its operating mechanism is not 
specifically set forth herein, as heretofore set 
forth. 

In order that the controlling mechanisms 
for the lamp may be more readily under 
stood, I will first describe the manner in 
which the lamp is supported from the frame 
and in which it is connected in the electric 
circuit. 

Referring first to Figs. 3 and 4, 27 desig 
nates a bracket secured to One of the bal's 
20, said bracket having wings 2S extending 
on opposite sides of the bar 20, each of Said 
wings having an opening 29 to receive a 
brush holder, an insulating collar 31 being 
interposed between the holder and the bear 
ing. The central portion of Said bracket is 
extended outwardly, as at 32, the extension 
being in two spaced parts substantially dul 
plicated and terminating in bearings 33 
spaced apart a greater distance than the 
tivo parts of the extension, said bearings 33 
being adapted to support a shaft 34 extend 
ing therethrough Mounted on the shaft 34, 
on the outer sides of the bearings 33, are 
two sheaves 35, 35", said sheaves being Se 
cured to and deriving movement from Said 
shaft in any preferred manner. 
The sheaves 35 and 35, with their co 

operating parts, are substantial duplicates 
in construction, and I will therefore de 
scribe, in detail, the structure in connection 
with the sheave 35. The sheave 35 has its 
periphery formed with an annular depres 
sion in which is secured an insulating bush 
ing 37 also formed with an annular de 
pressed portion to receive the strands of an 
insulated lamp cable 38 having one end 
passed through a radial opening 39 formed 
in the bushing 37 and the rim of the sheave, 
(the opening in the latter being insulated) 
and Suitably Secured in position on a screw 
40. To enable the bushing 37 to be placed 
in position the sheave 35 is formed with a 
detachable side face 350, held in position by 
suitable screws, as shown in Fig. 4. The op 
posite end of the cable 38 is carried over a 
sheave 41 (Figs. 7 and 8) carried by a 
bracket 42 formed on the casting 22, and Se 
cured to the proper binding screw of the 
lamp. To prevent liability of grounding 
the electric circuit on the frame through the 
sheave 41, said sheave is provided with an 
annular insulating bushing within which the 
cable is located. 

For the purpose of preventing liability of 
the cables being withdrawn from their con 
nection with the lanp, I provide a Support 
ing device which is best illustrated in Figs. 
7, S and 9. This device comprises a bar 44 
having its ends split or bifurcated, as at 45, 
each end being provided intermediate the 
ends of the bifurcations with an enlarged 
opening 46 to receive an insulated bushing 
47, which also is split longitudinally on one 
of its sides and provided with a head 4S 
which normally rests on the upper face of 
the bar 44. A bolt 49 extending trans 
versely of the bar 44 adjacent each of its 
ends, serves as a clamping member to pro 
vide pressure on the split insulating bush 
ing 47. A suitable hook 50 has its shank 
extending vertically through the bar 44 at 
its center, said hook being adapted to be 
removably engaged with an eye formed at 
the upper end of the lanp. 
The supporting of the lamp by means of 

the bar 44 is obtained by permitting the bi 
furcated ends of the bar to be opened by the 
release of the bolts 49 and the insertion of 
the insulating bushings 47 into the openings 
46, the bushings being passed over the ca 
bles. The hook is then inserted in its eye 
and the cables connected to their binding 
posts on the lamp. The bar is then moved 
along the cables until properly positioned 
thereon to take all strain off of the end of 
the cables, after which the bolts 49 are 
tightened, placing the grip of the bushings 
47 on the cables a distance extending the en 
tire length of the bushings. By this con 
struction, not only is the weight of the lanp 
removed from the point of connection of 
the cables and lamp, but in addition, the bar 
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and insulating bushings form positioning 
members for the cables which prevent the 
latter from being swung out of the sheaves 
-1, and prevent a rotatory Swinging of the 
lamp during its downward movement. This 
latter is of especial advantage for the reason 
that in an apparatus of this type, there are 
necessarily what may be termed “blind 
politions to which the light rays cannot pass, 
owing to the presence of the frame of the 
lamp obstructing the rays of the arc. By 
retaining the lamp against a Swinging 
movement in a rotary direction, these 
“blind portions are positively fixed. In 
view of the fact that these “blind’ portions 
are a lined with the vertical bars 20, the par 
ticular arrangement of the upper ends of 
these bal's and the mounting of the shaft 41, 
provides, with the steadying-effect of the 
three-point connection of the cables and 
lamp, a positive iretaining-lineans for hold 
ing the lamp - frame alined with such 
blind portions, and thereby permitting 

all the remaining portions of the printing 
frame to be used for printing pulposes 
without liability of obstructing the light 
l'ays at any point. 
From the above description of parts, it 

will be undel'stood that the cables from 
which the lamp is supported are Wound 
around the sheaves 35 and 35° and have 
their sheave ends Secured to a screw carried 
by the sheaves, and that a rotative move 
ment of the shaft 34 will wind or unwind 
the cables from the sheaves 35 and 35 ac 
cording to the direction in which the shaft 
is being rotated. 
The circuit connections by means of 

which the current is supplied to the lamp 
through the cables 3S. are as follows: The 
sheave 35 is provided in its Web with a 
learing 51, and within said bearing is lo 
cated an insulating collar 52, through which 
the screw 0, heretofore referred to, is 
passed, the olter end of said screw being 
adapted to l'eceive a threaded-extension 53 
formed on a rotary circuit connector or col 
lector ring 5-4 motinted on a collar 55 formed 
of insulation and located on the shaft 34. 
For the purpose of insulating the extension 
53 from the sheaves 35, the insulating collar 
52 projects beyond the face of the bearing 
51 the end of the cable is located between 
said projecting portion of the collar and the 
extension 53, being clamped in position by 
the action of the screw 40 in placing the 
connectol 5-4 in proper position. The brush 
holder 30, which provides the connections 
between the binding posts for the Wiles 
from the line to the connector 54, comprises 
a shank 56 located within the collar 31 and 
having a projecting portion 57 which is le 
cessed longitudinally to receive a brush 5S, 
of suitable type, and an actuating spring 
59 which serves to retain the brush in con 
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tact with the face of the connector 54. The 
free end of the shank 56 is provided with 
screw threads to receive two nuts 60 which 
serve to clamp the wires for the circuit con 
lections, a brass washer being interposed 
between the inner nut and the insulation. 
it will be understood that as the shaft 34 is 
l'otated, as hereinafter described, the con 
nector 54 moves therewith, and, through the 
brush and brush holder with its binding 
post, forms a part of the circuit connections 
for supplying the lamp with cul'Fent. 

For the purpose of clearly distinguishing 
the parts carried by or cošperating with the 
sheave 35, from the similar parts in connec 
tion with sheave 35, the parts are designated 
as follows: the lamp cable 3St: sheave, 41; 
binding post Ol' screw, 40; rotary circuit 
connector, 54; brush-holder, 30; blush 5S, 
and nuts (30°. 
The circuit, which is best illustrated in 

Figs. 1 and 2, includes the following: (51 is 
a diagrammatic representation of the source 
of electrical supply and (32, an automatic 
switch having switch contact clips (33 and 
(64. As shown in Fig. 2, the circuit passes 
from source (31 to the switch contact clip 
(33, through the sector of the switch, to the 
switch contact clip (34, and the ice to the 
lush holde?' 30 and blish 5.S. From the 
brush 5S it passes to the rotaly circuit con 
lectOl' 54 and binding post ol' screw 40, from 
which it passes to the insulated cable 3S 
carried by the sheave 35, through said cable 
(the lattel' passing ovel' sheave 41) to the 
lamp. The return circuit passes from the 
lamp to the cable 3S (the latter passing 
Over sheave 41), through said cable, over 
sheave 35", to the binding post ol' screw 40, 
carried by the circuit connector 54, through 
said connectol to brush 5S, and brush 
holder 30 to the source of supply (31. It 
will now be undel'stood that when the switch 
{32 is set to complete the circuit, a complete 
circuit will be formed through the lamp 
which circuit will be continued regardless 
Of the movements of the cables and their 
sheaves, and Will continue until the switch 
has been operated to break the circuit. 

...As heretofore stated, the automatic switch 
stricture is not herein shown and described 
in detail. it being prefelled to use the struc 
ture disclosed in Patent No. 743.1(30, above 
referred to. It will therefore be sufficient 
he'eil, to state that the switch is in the 
form of a member having a partial pivotal 
Boyennent which will bling an extension or 
Sector thereof into or out of engagement 
With both contact plates of the circuit con 
nection, said membel' being under spring 
tensiol and having a notch within which is 
received a pawl carried by a tripping lever, 
having a limited pivotal movement. said 
lever, when tripped, releasing the pawl and 
permitting the spring to rotate the member 
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and break the circuit. For the purpose of 
clearness, I have designated the tripping 
iever as 65, the stop for limiting the move 
ment of the lever being designated as 65". 
As heretofore pointed out, the apparatus 

is intended to provide for either of two 
forms of lamp exposure, viz.: by a nove 
inent of the lamp within the printing frame 
or by retaining the lamp at a stationary po 
sition. Within the frame. These operations 
are controlled by certain operating elements 
which, in one operation, are in conjunction, 
and in the other operation are separated. 
For the purpose of explaining these opera 
tions, will first describe the construction 
of palts and their operation when used in 
conjunction to permit movement of the lamp 
to carry it through the printing frame for 
the purpose of making the print. 

(56 designates a cylinder having a piston 
(37, said cylinder having its lower end piv 
oted to a bracket, 68 located adjacent the 
bottom of the bar 20, this form of mounting 
providing for an accurate alining of the 
connections presently described, during the 
operation of the device. The particular 
construction of cylinder and piston is not. 
he "ein described, the structure thereof, as 
heretofore pointed out, being of suitable 
character, such for instance as shown in the 
Patent, it 777,096 above set forth. It may be 
noted that the structure is arranged to per 
hit of a controllable passage of fluid 
through by-passes formed in the piston, in 
order to control the rapidity of movement 
of the piston in either direction, the piston 
being adjustable to control the passage of 
fittid. 

Fixedly connected to the end of the pis 
ton is a rack-bar 69 which extends vertically 
a suitable distance, and at its upper end is 
connected to a sleeve T0, which, in turn, is 
adapted to receive the lower end of a rack 
bar 1. The lack-bar 71 is adapted to en 
gage with a pinion 72 mounted on the shaft 
34 between the bearings 32, Said rack-bar 
being held in engagement with said pinion 
by means of a roller 73, as best shown in 
Fig. 3. The rack-bar 71 is of a size in cl’OSS 
section to loosely fit the sleeve 70, said sleeve 
having one of its faces provided with a lon 
gitudinally-extending slot 74. Adjacent the 
lower end of the rack-bar 71, the same is 
provided with a screw-threaded opening 5. 
which is adapted to receive a screw-threaded 
stud (3 having a handle projecting through 
the slot 74 of the sieeve, said stud having 
its inner end reduced and free from Screw 
threads. The sleeve 70 is provided approxi 
nately central of its length. With all open 
ing it positioned and of a size to receive 
the reduced end of the stud 76 when the 
stud and opening are in a linement, the 
engagement being obtained by the rotary 
in ovement of the stud. 

78 designates a bracket secured to the bar 
20, and having a configuration Such as in 
dicated in Fig. 5, said bracket having suit 
able bearings to receive a shaft 79 on which 
is mounted a pinion 80 fast on the shaft 
and adapted to engage the rack-bar 69 which 
passes vertically through an opening in the 
bracket S. To retain the rack-bar 69 
against lateral movement and in contact 
with the pinion 80, I provide a roller S1, 
which rides against the rear face of said 
rack-bar. While the shaft 79 carries other 
parts which will be presently described, 
movements of the pinion in the operation 
now to be described do not materially affect 
the parts carried by said shaft, the parts 
being so arranged that in this operation, the 
pinion acts mainly as a guide for retaining 
the rack-bar in alinement with the remain 
ing parts forming the connection between 
the cylinder and the lamp - Supporting 
sheaves. 
With the parts connected in the mannel' 

thus described, a release of the lamp from 
its position - retaining means, places the 
weight of the lamp on the cables and causes 
them to rotate the sheaves 35 and 35" which 
in turn communicate motion to the shaft 
34 and pinion T2. The movement of pinion 
72 causes an upward movement of the lack 
bar 71, and by reason of the connection of 
said rack-bar with the sleeve 70 through the 
stud 76 engaging the opening 77, causes the 
sleeve to move as an integral part of the 
lack-bar 71, said sleeve in turn drawing Oll 
the rack-bar (59 and, through the connec 
tion of the latter with the piston, placing 
the movement of the lamp under the con 
trol of the controlling structure provided by 
the cylinder and piston, the rapidity of 
movement of the lamp being controlled ell 
tirely by the greater or less quantity of fluid 
permitted to pass through the by-passes of 
the piston. 
The cutting out of the current from the 

lamp by the operating of the automatic 
switch to break the circuit is provided by 
this movement of the connections. For this 
purpose, I place on the sleeve 70 a collar 85 
having a set-screw 86 by means of which 
the collar may be clamped to the sleeve at 
any desired point intermediate the ends of 
the latter, the collar being best shown in 
plan view in Fig. 10 of the drawings. Said 
collar is also provided with a finger 87 
which has a path of movement adapted to 
cross that of the tripping-lever 65 of the 
automatic switch. The movement of the 
switch to complete the circuit, places the 
tripping - lever (35 in its proper position; 
hence, the movement of the sleeve 70 here 
tofore indicated will carry the finger St 
into contact with the lever 65 and operate 
the latter to release the switch and break 
the circuit, the movement of the level 65 
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being pivotal until contact is made between sired position, and the construction for pro 
the lever and its stop 65, at which time the 
lever does not pass out of the path of travel 
of finger S7, but remains therein to provide 
a positive stop against further movement of 
the finger, and, through the connections 
heretofore noted, to the sheaves 35 and 35' 
and the lamp. Hence, the movement of the 
lanip will be stopped immediately after the 
circuit is broken, the finger ST and the trip 
ping level 65 being the particular parts 
which control this result, and thereby pro 
viding coöperating elements common to pro 
duce both results. It will therefore be un 
del'stood that a single adjustment of the 
finger S will control the length of move 
ment of the lamp through the printing 
frane, the lovel'most position which the 
lamp can assume during its movement, and 
the length of exposure of the lamp. 
The mechanism fol' returning the lamp to 

its normal position is best shown in Figs. 5 
and 6 and consists mainly of a ratchet wheel 
SS pinned to the shaft 79, a pawl S9 callied 
by a projection formed on the bracket 7S 
and adapted to coöperate with Said ratchet 
wheel, a coupling member 90 pinned to said 
shaft 79, and an operating handle 91 hav 
ing a face complemental to the coupling 
member, said handle being mounted to move 
longitudinally of the shaft 79 to permit en 
gagement and disengagement of the coup 
ling-faces of the handle 91 and coupling 
lmenber 90. 
When the lamp has reached the lower 

lmost position permitted by the fingel ST, an 
engagement of the handle 91 with the coup 
ling-member 90 and a rotation of the handle 
91 to impal't a movement to the pinion S0 in 
the opposite direction will cause the pinion 
72 to be rotated in a manner to wind the 
cables on the sheaves 35 and 35, thereby 
Withdrawing the lamp from the printing 
frame. During this operation, it is pre 
ferred that the controlling mechanism 
formed by the cylinder and piston be ad 
justed to permit of a relatively rapid move 
lment of the parts. 

It is preferred that the sheaves 35 and 35° 
be of such size relative to the pinion 72 as 
Will provide a differentiating-movement be 
tween the lack-bal' T 1 and the lamp in such 
a mainlner that the lamp will travel a rela 
tive number of times the distance of travel 
of the lack 71 during the same period, the 
parts being so proportioned that, for in 
stance. a movement of the lack-bar 71 in 
Fig. 1 a distance appl"oximately that of the 
length of Said rack Will cause the lamp to 
travel the entire length of the printing 
frame. 
To permit the lamp to be used as a sta 

tionary exposure-element, means must be 

ducing this result will now be explained. 
Adjustably mounted on the rack-bar 71 is 

a sleeve S2, shown in detail in Fig. 11, said 
sleeve having a set screw and a follower S3, 
the latter having a toothed face adapted to 
engage the toothed face of 'ack-bar 71, said 
sleeve being provided with a vertically-ex 
tending projection S4. 
When it is desired to use the apparatus 

with the lamp held stationary within the 
printing frame, the sleeve S2 is placed at its 
proper position on the rack-bar 71 and the 
stud 76 unscrewed until its reduced end is 
disengaged from the opening 77, thereby 
breaking the connection between the sleeve 
70 and 'ack-bar 71, leaving the rack-bar free 
to move vertically until the engagement of 
the projection S-4 with the bracket 27 is had. 
During this movement, the handle of the 
Stud enables the operator to control the 
movement of the lamp to prevent accident. 
The disconnection of the sleeve 70 and 

rack ball 71, however, climinates the power 
fol' moving said sleeve and its circuit break 
ing finger. To provide this movement of 
the sleeve 70 mount on the shaft 79, a 
sleave 92 having a laterally-projecting radi 
ally extending polition 93 provided with a 
longitudinal opening within which is lo 
cated a bolt 94 mounted to move longitudi 
nally of said opening, said portion 93 hav 
ing a slot 95, the ends of which are enlarged 
laterally, said slot forming a passage-way 
for a handle 96 carried by the bolt, the en 
larged ends of the slot permitting said 
handle to be locked at either end of the slot 
95. The shaft 9 is provided with a suit alle 
dialetically extending opening (shown in 
clotted lines in Fig. (3) for the passage of the 
bolt thereinto. 

97 designates a weight, approximately 
equal to that of the lamp, and which is nor 
mally supported by means of hooks 9S se 
cured to suitable ears formed on the blacket 
S. The Weight 97 is connected to the sheave 

92 by means of a flexible-connection 99, pref 
el'ably in the form of a metallic band, as 
shown in Fig. 5, the cross-sectional configul 
ration of the latter tending to prevent 
swinging of the weight when the weight is 
l'eleased from its supporting hooks. 
When the lamp has been positioned within 

the printing frame as heretofore described. 
and the circuit breaking finger properly po 
sitioned on the sleeve 70, the bolt 9-4 is passed 
into the opening in the shaft. 79, thereby 
locking the sheave 92 to the shaft. Upon 
disengagement of the hooks 9S from the 
Weight, the latter exerts its power through 
the connection 99 to the sheave 92 and the 
shaft. 79, impal'ting a rotary movement to 
Said shaft. This movement in turn causes 

provided for l'etaining the lamp in the de- the pinion S0 to move the lack-bar 69 with 
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the sleeve 70. The rapidity of movement 
of the Weight is controlled by the controlling 
mechanism formed by the cylinder and pis. 
on as in the case where the weight of the 
lamp forms the power. This movement of 
the rack-bar 69 and sleeve 70 moves the fin get S into engagement with the tripping 
lever 65, and actuates the circuit-breaker or 
automatic switch. 
When the connections heretofore described 

are engaged to provide the operative connec 
tion between the sheaves 35 and 35° and the 
'ack-bar 69, the lamp is supported in its 
tippernost position by the pawl and ratchet 
carried by shaft 79. When the movement of 
the lamp is to be had, the lever 65 is moved 
to close the Switch 62, the handle 96 disen 
gaged, and the pawl raised, leaving the con 
nections, free to move downwardly. When 
the Winding movement takes place, the pawl 
is placed in engagement with its ratchet so 
is to retain the lamp in its raised position. 
When the lamp is in its stationary position 
Within the printing frame, the movement of 
the sleeve 70 is permitted by the disengage 
lment of Said pawl from its ratchet: to per 
Init, the lamp to be raised to its upper host 
Psi- however, the rack-bar I may be OWered (by means of the handle on stud 
76.), until said stud alines with the opening in sleeve 70, whereupon engagement is con 
pleted and the winding takes place in the 
usual manner. - 

When the weight is being used as the no 
tol', the flexible connection is re-wound by 
the handle 91, the same movements of the 
l'emaining parts in operative relation with 
the shaft 79 having their usual movements. 

It is to be noted that when the apparatus 
is being used to provide a moving exposure, 
the sleeve 82 is placed in position adjacent 
the lower end of rack-bar 71, to enable the 
latter to have free movement. 

From the above it will be seen that 
whether the lamp or the Weight provides 
the actuating means, the breaking of the 
circuit is performed by the same member 
through the same controlling means, the only 
difference in operation being the provision 
of an auxiliary actuating device and the dis 
connection of the lamp from the moving 
elements without affecting the circuit-con 
nections. The changes required to modify 
the operations from one class to the other 
are comparatively slight, consisting simply 
in adjusting the sleeve 82 on rack-bar 71, 
disengaging the rack-bar 71 and sleeve 70 
by means of the stud 76, positioning the 
lamp by the free movement of rack bar 71, 
engaging the sheave 92 with the shaft 79, 
and releasing the hooks 98. With these 
changes, the entire method of printing is 
changed, permitting of an increased length 
of exposure beyond what could be provided 
by the moving lamp, without requiring any 

7 

change whatever in the circuit-breaking 
mechanism. And it will be obvious, that a 
reversal of these operations will return the 
lamp to a position where its operation will 
be limited to that of a moving lamp. 
The Specific construction of the mechanism 

for including the lamp cables within the 
lamp circuit is not claimed herein, as the 
Same forms the subject-matter of a divi 
sional application hereof, filed July 27, 1909, 
Serial No. 509,874. 
The various operations are believed to 

have been indicated with sufficient clearness. 
As will be seen, the entire apparatus is 

Supported solely by the frame formed of the 
bars 20, said bars, being rigidly connected 
at their top, forming supports which need 
not be adjusted relatively to any portions of 
the remaining structures after the latter have 
been secured thereon. Hence, it will be 
readily understood that the apparatus may 
be assembled and tested before leaving the 
manufactory, and boxed and placed in con 
dition for shipment in its exact operative 
positions, the lamp being connected up and 
boxed or braced so as to prevent swinging 
movement during shipping, however, re 
maining within the crate or box used for the 
entire apparatus. When the apparatus is 
delivered to the consignee, it will be neces 
sary only for him to remove the box or crat 
ing, and apply the circuit connections to the 
automatic switch, to place the apparatus in 
condition for operation. In other Words, 
the apparatus is one which is wholly Self 
contained. 
The advantages of the present invention 

are many, and include the following in addi 
tion to those heretofore pointed out: The 
ability to provide for either a moving or 
stationary exposure without substitution of parts and by a simple manipulation of pol'- 
tions of the operating mechanism; the use of 
exposure timing means common to eithel 
form of operating, and at the same time 
using the tripping element for the circuit 
breaker as a movement-limiting member for 
the lanp; the provision of an auxiliary 
power device or motor for operating the 
timing mechanism, connectible with the op 
erating elements without affecting the posi 
tion or connections of any of the elements 
controlling the timing structure; the pro 
vision of a compact, durable and efficiently 
operating supporting structure for the lamp 
cables, said structure being positively mov 
able and at the same time insulated against 
all liability of leakage of current; the pro 
vision of circuit connections to the lamp 
cables and to form the automatic switch 
which insures a continuous passage of the 
current; the use of the lamp-cables for the 
passage of the current as well as a support 
for the lamp; the prevention of a rotary 
Swinging of the lamp to eliminate liability 
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of affecting the print; and the accurate alin 
ing of the blind portions of the lamp and 
printing frame. 
Having thus described my invention and 

pointing out one mode for carrying the same 
into effect, but without indicating all of the 
forms which might be used for the purpose, 
and reserving all my lights to such changes 
and modifications therein as may be desired 
or necessaly so far as they may fall within 
the spirit and scope of my invention, What I 
claim as new is:- 

1. In a blue-plinting apparatus, a print 
ing frame, means for providing a moving Ol' 
a stationally print exposure to said fl'aille, 
and means for controlling the time-length 
of exposure. 

2. in a blue-printing appal'atus, a plint 
ing frame, a source of light, and means for 
providing a controllable moving or a sta 
tionary print-exposure to said frame during 
a predetermined period. 

3. In a blue-printing apparatus, a print 
ing frame, a source of light and means for 
providing a controlled moving or a station 
ary print-exposure to the frame, said means 
including a tinning nechanism fol' control 
ling the length of the exposul'e. 

4. In a blue-printing apparatus, a pirint 
ing frame, a source of light, and means for 
providing a controlled moving or a station 
airy plint-exposure to the frame, Said means 
including a timing mechanism for control 
ling the length of the exposure, said timing 
mechanisun controlling the rate of move 
ment during the moving print-exposure. 

5. In a blue-printing appal'atus, a print 
ing frame, a lamp, means for controlling 
the time-length of the emission of light rays 
from said lamp, and means for providing a 
controlled movement or a stationally position 
to the lamp l'elative to said frame during 
the period of light-l'ay emission. 

(5. In a blue-printing appalatus, a print 
ing frame, a lamp, means for controlling the 
time-length of the emission of light rays 
from Said lamp, and means for providing : 
controlled movement or a stationary posi 
tion to the lamp relative to said frame dul'- 
ing the period of light-ray emission, said 
time-length controlling means regulating the 
late of movement of the lamp during its 
controlled novement. 

. In a blue-printing appal'atus, a print 
ing frame, a lamp, means for controlling the 
time-length of the emission of light rays 
from said lamp, and means for providing a 
controlled in ovement or a stationary posi 
tion to the lamp relative to said frame dur 
ing the period of light-ray emission, said 
time-length controlling means and said lamp 
movement-imparting means having a com 
innon motive power. 

S. In a blue-printing apparatus, a print 
ing frame, a lamp, means for controlling the 
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time-length of the emission of light l'ay's 
from said lamp, and means for providing a 
controlled movement or a stationary posi 
tion to the lamp relative to said frate clu'- 
ing the period of light-ray emission, said 
time-length controlling meals and Said lanp 
movement-imparting means having a coln 
mon motive power, independent motive 
power being provided for the time-length 
controlling means when the lanp is in sta 
tionary position during the light-l'ay enlis 
sion. 

9. In a blue-printing apparatus, a print 
ing frame, an electric lamp, a lamp-circuit. 
an automatic switch in said circuit, means 
for controllably moving said lamp relative to 
the printing frame, and controllable means 
for breaking the circuit at a predetermined 
period, said latter means being adjustably 
connected to and operating with the lamp 
movement controlling means, said Switch 
and the circuit-breaking means coöperating 
to limit the movement of the lamp when the 
circuit has been broken. 

10. In a blue-printing apparatus, a print 
ing frame, an electric lamp, means fol' con 
trolling the circuit of said lamp to provide 
periods of light-exposure of the lamp, and 
means connected to said circuit controlling 
means for controlling movements of the 
lamp relative to the plinting frame, said 
latter means being disengageable from the 
circuit-controlling means to permit inde 
pendent movement of the lamp, 

11. In a blue-plinting appal'atus, a print 
ing frame, an electric lamp, means fol' con 
trolling the circuit of said aimp to provide 
periods of light-exposure of the lamp, means 
connected to said circuit controlling means 
for controlling movements of the lamp rela 
tive to the printing frame, said latter means 
being disengageable from the circuit-con 
trolling means to permit independent move 
ment of the lamp, and a stop for controlling 
the length of independent movement of the 
lamp. - 

12. In a blue-printing apparatus, a print 
ing frame, an elect lic lamp, means for con 
trolling the circuit of said lamp to provide 
periods of light-exposures of the lamp, 
means connected to said circuit controlling 
means for controlling movements of the 
lamp relative to the printing frame, said 
latter means being disengageable from the 
circuit-controlling means to permit inde 
pendent movement of the lamp, and a stop 
for controlling the length of independent 
movement of the lamp, said stop being ad 
justably carried by the disengageable means. 

13. In a blue-printing appalatus, a print 
ing frame, an electric lamp, means for con 
tl'olling the circuit of said lamp to provide 
periods of light-exposure of the lamp, and 
means connected to said circuit controlling 
means for controlling movements of the 
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lamp relative to the printing frame, said 
latter means being disengageable from the 
circuit-controlling means to permit inde 
pendent movement of the lamp without af 
fecting movements of the circuit-controlling 
08S. 
14. In a blue-printing apparatus, a print 

ing frame, an electric lamp, means for con 
trolling the circuit of said lamp to provide 
periods of light-exposure of the lamp, and 
means connected to said circuit controlling 
means for controlling movements of the 
lamp relative to the printing frame, said 
latter means being disengageable from the 
circuit-controlling means to permit inde 
pendent movement of the lamp, said circuit 
controlling means being operative irrespec 
tive of the engagement or disengagement of 
the disengageable means. 

15. In a blue-printing apparatus, a print 
ing-frame, an electric lamp movable relative 
to said printing frame, means for control 
ling the circuit of said lamp to provide 
periods of light-exposure of the lamp, said 
means being operable by movements of the 
lamp, and means independent of the lamp 
for imparting controlling movements to the 
circuit-controlling means when the lamp is 
held in stationary position. 

16. In a blue-printing apparatus, a print 
ing-frame, an electric lamp movable relative 
to said printing frame, means for control 
ling the circuit of said lamp to provide 
periods of light-exposure of the lamp of pre 
determined length, said means being oper 
able by movements of the lamp, and means 
independent of the lamp for imparting con 
trolling movements to the circuit-controlling 
means when the lamp is held in stationary 
position. 

17. In a blue-printing apparatus, a print 
ing frame, an electric lamp, a cable Support 
for said lamp, a timing mechanism, and 
connections between the cable support and 
said timing mechanism to control the move 
ment of the lamp relative to said frame, said 
connections being disengageable to permit 
independent movements of the lamp. 

18. In a blue-printing apparatus, a print 
ing frame, an electric lamp, a cable Support 
for said lamp, a timing mechanism, and con 
nections between the cable support and said 
timing mechanism to control the movement 
of the lamp relative to said frame, said con 
nections being disengageable to permit inde 
pendent movements of the lamp without 
affecting the movements of the timing mech 
anism. - 

19. In a blue-printing apparatus, a print 
ing frame, an electric lamp, a cable support 
for Said lamp, a timing mechanism, connec 
tions between the cable support and said 
timing mechanism to control the movement 
of the lamp relative to said frame, said con 
nections being disengageable to permit inde 
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pendent movements of the lamp, and auxil 
iary means for operating the timing mech 
anism, Said auxiliary means being operative 
When said connections are inoperative to con 
trol timed movements of the lamp. 

20. In a blue-printing apparatus, a print 
ing frame, an electric lamp, a cable support 
for said lamp, a timing mechanism includ 
ing a sleeve, and a connection between said 
sleeve and said cable support, whereby move 
ment of the lamp in one direction will oper 
ate the timing mechanism, said connection 
being disengageable to permit independent 
movement of the lamp in the same direction. 

21. In a blue-printing apparatus, a print 
ing frame, an electric lamp, a cable support 
for said lamp, a timing mechanism includ 
ing a sleeve, and a connection between said 
sleeve and said cable support, whereby move 
lment of the lamp in one direction will oper 
ate the timing mechanism, said connection 
being disengageable from said sleeve to per 
mit independent movement of the lamp in 
the same direction. 

22. In a blue-printing apparatus, a print 
ing frame, an electric lamp, a cable Support 
for Said lamp, a timing mechanism includ 
ing a sleeve, a connection between said sleeve 
and said cable Support, whereby movement 
of the lamp in one direction will operate the 
timing mechanism, said connection being dis 
engageable from said sleeve to permit inde 
pendent movement of the lamp in the same 
direction, and means carried by the connec 
tion to limit the length of free movement of 
the lamp. 

23. In a blue-printing apparatus, a print 
ing frame, an electric lamp, a cable support 
for said lamp, a timing mechanism includ 
ing a sleeve, a connection between said sleeve 
and Said cable support, whereby movement. 
of the lamp in one direction will operate the 
timing mechanism, said connection being dis 
engageable from said sleeve to permit inde 
pendent movement of the lamp in the same 
direction, and adjustable means carried by 
the connection for controlling the length of 
free movement of the lamp. 24. In a blue-printing apparatus, a print 
ing frame, an electric lamp, a cable support 
for said lamp, a timing mechanism includ 
ing a sleeve, a connection between said sleeve 
and said cable support, whereby movement 
of the lamp in one direction will operate the 
timing mechanism, said connection being dis 
engageable from said sleeve to permit inde 
pendent movement of the lamp in the same 
direction, and an adjustable stop carried by 
the connection for controlling the length of 
free movement of the lamp. 

25. In a blue-printing apparatus, a print 
ing frame, an electric lamp, a cable support 
for said lamp, a timing mechanism includ 
ing a sleeve, a connection between said sleeve 
and Said cable Support, whereby movement 
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of the lamp in one direction will operate the 
timing mechanism, said connection being dis 
engageable from said sleeve to permit inde 
pendent movement of the lamp in the same 
direction, and an adjustable stop carried by 
the connection for controlling the length of 
free movement of the lamp, said stop being 
positionable to l'ender it inoperative when 
said connection is in engaged position. 

26. In a blue-printing apparatus, a print 
ing frame, an electric lamp, a rotary cable 
support for said lamp, said Support carry 
ing circuit connections to provide a continu 
ous operative current path between the 
cables and the lamp circuit, an automatic 
switch within the lamp circuit, a timing 
mechanism for controlling the movements of 
said Switch to break the circuit, and a con 
nection between said support and said mech 
anism to provide movements of the latter 
during movements of the Support, said con 
nection being disengageable from the timing 
mechanism. 

27. In a blue-printing apparatus, a print 
ing frame, an electric lamp, a rotary cable 
Support for said lamp, said support carry 
ing circuit connections to provide a continu 
ous operative current path between the 
cables and the lamp circuit, an automatic 
switch within the lamp circuit, a timing 
mechanism for controlling the movements of 
said switch to break the circuit, and a con 
nection between said support and Said mech 
anism to provide movements of the latter 
during movements of the support, said con 
nection being disengageable from the timing 
mechanism without affecting the lamp cir 
cuit or the circuit-breaking movements of 
the timing mechanism. 

28. In a blue-printing apparatus, a print 
ing frame, an electric lamp, a cable support 
for said lamp, a timing mechanism, a con 
nection between said support and the timing 
mechanism to control the movements and 
light-exposure of the lamp, said connections 
being disengageable to permit free move 
ments of the lamp, and independent mech 
anism coöperating with the timing mechan 
ism for operating the latter upon disengage 
ment of said connections. 

29. In a blue-printing apparatus, a print 
ing frame, an electric lamp, a cable support 
for said lamp, a timing mechanism includ 
ing a lack-bar and sleeve, a connection be 
tween said sleeve and the cable support, 
whereby movements of the support will be 
controlled by said timing mechanism, said 
connections being disengageable, and inde 
pendent means coöperating with said rack 
bar for imparting movements to the timing 
mechanism independent of movements of 
the support. 

30. In a blue-printing apparatus, a print 
ing frame, an electric lamp, a cable support 
for said lamp, a timing mechanism includ 
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ing a lack-bar and sleeve. a connection be 
tween said sleeve and the cable support, 
whereby movements of the support will be 
controlled by said timing mechanism, said 
connections being disengageable, and inde 
pendent means coöperating with Said rack 
bar for imparting movements to the timing 
mechanism independent of movements of the 
support, said independent means including a 
normally-inactive motor. 

31. In a blue-printing apparatus, a print 
ing frame, an electric lamp, a cable support 
for said lamp, a timing mechanism includ 
ing a rack-bar and sleeve, a connection be 
tween said sleeve and the cable support, 
whereby movements of the support will be 
controlled by Said tinning mechanism, said 
connections being disengageable, and inde 
pendent means coöperating with said rack 
bar for imparting movements to the timing 
mechanism independent of movements of 
the support, said independent means includ 
ing a normally-inactive Weight. 

32. In a blue-printing apparatus, a print 
ing frame having predetermined “blind.” 
portions, a Support for said frame, an elec 
tric lamp suspended from said support and 
operable within said frame, said lamp being 
normally suspended to provide an alinement 
of the “blind light-zone of the lamp and 
the “blind portions of the frame, means 
for providing such lamp-suspension, and 
means carried by the lamp - suspending 
means for preventing a rotary Swinging 
movement of the lamp to disturb said aline 
ment. 

33. In a blue-printing apparatus, a print 
ing frame having predetermined “blind' 
portions, a Support for said frame, an elec 
tric lamp suspended from said support and 
operable Within said frame, Said lamp being 
normally suspended to provide an aline 
ment of the “blind’ light-zone of the lamp 
and the “blind portions of the frame, 
means for providing such lamp-suspension, 
and means carried by the lamp-suspending 
means for preventing a rotary swinging 
movement of the lamp to disturb said aline 
ment, said means including a member en 
gaging the supporting cables of the lamp 
and the lamp. 

34. In a blue-printing apparatus, a print 
ing frame having predetermined “blind' 
politions, a Support for said frame, an elec 
tric lamp suspended from said support and 
operable within said frame, said lamp being 
normally suspended to provide an alinement 
of the “blind’ portions of the frame, means 
for preventing a rotary swinging movement 
of the lamp to disturb said alinement, said 
means including a member engaging in the 
supporting cables of the lamp and the lamp, 
and comprising a ball having clamping ends, 
and cable-receiving split bushings mounted 
Within Said ends, said bushings being 
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clamped to the cables by the clamping of 
the ends of the bar. 

35. In a blue-printing apparatus, a lamp, 
a printing frame, mechanism for providing 
controlled movements and print-exposure of 
the lamp, and a supporting frame, said 
latter frame forming the sole support for 
each of Said remaining elements. 

36. In a blue-printing apparatus, a lamp, 
a printing frame, mechanism for providing 
controlled movements and print-exposure of 
the lamp, and a supporting frame, the re 
maining elements being positioned on Said 
Supporting frame. 

37. In a blue-printing apparatus, a lamp, 
a printing frame, mechanism for providing 
controlled movements and print-exposure of 
the lamp, and a Supporting frame, said 
latter frame forming the sole support for 
each of said remaining elements, said l'e- 
Imaining elements being positioned on Said 

Supporting frame and connected there 
With in a manner to permit movements of 
'the supporting frame without affecting the 
position of the remaining elements rela 
tively thereto. 

38. In a blue-printing apparatus, a print 
ing frame, an electric lamp, a cable Support 
for said lamp, a timing mechanism, and con 
nections between the cable support and said 
timing mechanism to control the movement 
of the lamp relative to said frame, said con 
nections being disengageable, means being 
provided to adjustably limit the length of 
such independent movements. 

In testimony whereof I have affixed my 
signature in the presence of two witnesses. 

REIN HOLD HERMAN. 

Witnesses: 
CARL R. HERMAN, 
ERNEST PAYNE. 
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