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T 0 all whom it may concern : . . 
Be it known that I, Josmrii B. Lnvr, a 

citizen of the United States, residi in the 
city and county of Philadelphia, ate of 
Pennsylvania have invented a new and use- - 
ful Vacuum-(Eontrolled Printing-Frame, of 
which the following is alspeci?cation. 
This invention ‘relates to printing frames 

and more particularly to a mechanism fpr 
automatica 1y producing and maintaining a 
desired vacuum in that portion of the print 
ing frame occupied by the .sensitizedzmate 
rial. It relates also particularly to a novel 
clamping mechanism for e?e} ively securin 
the parts of the frame toget er in norma 
operative position, so that the chamber or 
space for receiving the printing and light 
transmitting elements is substantially her 
metically sealed, and the leakageof air to 
these parts is either eliminated or reduced to 
a minimum. In devices of this character, 
heretofore devised, it has been necessary to 
utilize either manually or mechanically op 
erated pumping elements for causing the‘ 
vacuum in the required space or chamber, 
but in practice it has been found that such 
structures do not operate in a satisfactory 
manner vand have inherent defects which 
make them unsuited for this type of work. 
For example, the leakage of air into the 
vacuum space during a printing operation 
is of such proportions as to necessitate con 
stant manipulation of themanual pump ‘to 
maintain the proper ‘conditions, therefore 
dividing the attention of the operator be 
tween the operation?of the'pump'ftand ‘the 
carrying out of the 'printing process. 
Where mechanically. operated ‘pumping ele 
ments are utilized the cost of printingis 
materially increased, and where anumber of 
frames are in use, the mechanism is cumber 
some‘, complicated, takes up a large amount 
of room and above all noreliance can be 
placed upon obtaining a predetermined or 
de?nite vacuum in any of the frames. 

It is the object of my invention, to over 
come the foregoing defects, .as wellas other 
disadvantages existing in'fapparatus of this 
character now in existence,]and I have, in“ 
the present invention, devised a mechanism 
‘wherein the leakage of air to the vacuum 
space is. reduced to a minimum and the 

' vacuum produced .is predetermined and au- A 
tomatically. maintainedv throughout ,the'. 
printing process.“ . E, ‘ _’ .. -;. 

It further pauses etethsaeveltataissi 
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of construction, all, as will be hereinafter 

fulil‘ysetforth. _ ,or the purpose .of illustrating my invenn 
tion, have vshown in Y thef‘accompan'yin‘g 
drawm 5 one form thereof which is at ' 

60 

entpre erred by me,'sin'ce thesame-hagi?ri , 

found in practice to giye'sa'tisfantbf reliable results, although it"i's‘fto'be stood that the yarious instrumentalitifes'of 
which my invention consists can belv "i 
ously .arrang'ed and‘organized and L 
invention ‘is not to the-"precise 'ar- 
rangement and organizationof these instru 
mentalities, as hereinv shown‘ai'id described. 

Figure 1‘ represents ‘a 'i'spective of, 'a’ 
printing. apparatus embo ying Tmy'iiiveii 
tion. Fig. 2 represents a vertical ,sectioii'of; 
the same. ‘Fig. 3 represents ,‘a' section .on‘ 
line w—ag Fig.‘ 2. Fig. 4 representsja detail 
in elevation of the vacuum producing mech 
anism._ Fig. 5 represents apersp'ec'tive of 
the printing frame and its ad] uncts. Fig. 6, 
represents a transverse section of the, nut 
ing frame. Fig'. 7 represents a vertical .',sec 
tion of a ortion of the stand showing’c'er 
tam detai s of construction, Fig. .8 repre 
sents a plan of a portion of the mat',fshow-" 
ing the arrangement ' of the sealing ,ribs. 
Fig. 9 represents a detail showing thejpre 
feljl‘éd formnf locking mechanism. " " ,3 
Similar ‘numerals ‘of reference indicate 

corresponding parts in the ?gure-s. 'Referringto the drawings: ,1 designates 
one section of va printing ‘frame, embodying 
my invention, andcomprises a substantially 
rectangular [frame ,having an opening 2 
'therethrougliv for the purpose of'admitting 
light to the parts’of the frame, which are 
a apted to‘containthe sensitive paper or the 

stance,_ is vsuitablyv rabbeted, , as shownl'at. 3, 
to ,receive a transparent plate 4,1ipon which 
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like. ' The frame section 1, intlie presentiny 

the printing adjuncts " are adapted tolfbe ' 
placed and supported, and through which 
the light‘passes to_ e?'ect the printing process. 

,5 designates a mat preferably of rubber or. 
like ?exible material, provided in the pres 
.ent',_in_stance,'_ with 'an inner rib 6 andlan’ 

.105 outer rib 7,. suitably spaced apart to form 
withthe plate 4- an annular channel 8', ex 
tending continuously around the surface of 
the ’mat 5, and in close proximity to'the 
sidesthereof. : Itwill be noted that theribs 
61 and. 7 are arranged in substantially par 

aiid e'x'tend as continuous. elements around 

100 

j 110 
allel relationto. the .[side edgesof the, mat '5,‘ 
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the mat.) ‘The contour of'the transverse sec- I 
tion of these ribs is preferably such as to 
cause the said ribs, when under pressure. 'to 
tight] grip the plate 4 and prevent leak 
age oiyan' to the space 9 forlne between the 
mat and the said plate. The sensitive ma; 
terial andprint or negative are of course 
located in this space. In connection with 
the mat 5, it will be noted that a transverse 
openin , 10 ‘is provided therein, in aline 
ment with which is a rubber nipplell, ref 
erably vulcanized to ‘the mat.5,‘to whic thev 
valve 12 is‘ secured and forms a- connection 
with-the air exhaust. tube 13. ‘ ' - 
r14], desi nates thesecondsection of th 
printing rame also rovided with an open 
mg, and adapted to. ,_ pivotally secured to 

- ' the section 2 so that the frame may be read 
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25 

.ily opened or closed as desired. 
_ Referrin ‘ to Fig. 1, it will be noted that 
in the pre erred form of my invention, the 
mat 5 is‘ secured in any well known manner 

I to theinner portion of the section 14 and 
therefore moves with the said section. This 
‘construction is highly advantageous since it 
is possible thereby to open the frame and 
gain access directly to the printing adjuncts 

‘ on the plate 4, thus dispensing with the 

30 

35 

40 

45 

50 

removal of the mat as a. separate element. 
In the present instance, the two sections of 

~ the frame are secured together by means of 
a plurality of hinges 15 secured by screws 
16 or like fastening devices to one side of 
the section 14, while the opposite member of 
said hinge is riveted or otherwise ?xedly 
secured at 17, to a side clamping bar 18, the 
latter being normally positioned in close 
proximity to the side of the section 2 and 
maintained in operative relation through 
the medium of angle guide brackets 19. 
These latter vare ?xed to the section 2 by 
means ‘of screws 20, or like fastening de 
vices passing through one arm of‘ the said 
brackets, thus locating the opposite arm of 
each bracket a su?icient distance from the 
side of the section 2. to permit free move 
ment of the side bar 18. The opposite side 
of the section 2 is provided with similar 
brackets21, secured by fastening devices 22, 
and forming guide members’to receive a 
second clamping bar ‘423, which is‘ freely sup-n 
ported therein. To this bar 23, suitable 
hinge members 24 are riveted or_ otherwise 

' ?xed, as shown at 25, and in one member 
55 

‘I the section 14. 
60 ends ,ofboth, the bar 18 and the bar 23 are 

65 

thereof have an opening 26 adapted to re~ 
ceive a pin 27 forming apart of a plate 28, 
suitably secured b screws 29 or the like to 

Ii’ will be noted that the 

cut away to form tongues 30, which project 
beyond the adjacent side of the section __'2v 
and form lugs with which certain clamping 
adjuncts are adapted to engage, to cause the 
required locking of ‘thetwo, sections of they 
frame. 

1,120,706 

_ The clamping mechanism, in the present 
instance, comprises a'rock‘ spindle 31, suit 
ably mounted, as here shown, in bearings 32 
at oppositeeides of the section-2, and having 
at each end a pin 33 formed eccentric with 
respect to the axis of the spindle v31, to 
project above ‘one of the on 'ues 30.- Each 
of'the spindles'3-1'is providec? with an oper 
ating handle 34, ?xed in an 
n_er thereto so that the spind es may‘ be" par-_ 
tially rotated. to bring the pins33 into en 
gagement withv the tongues 30, and cause the 
two sections of the frame to be drawn to 
gether and clamped in o 

In_ the referred em'bo ime'nt of my in 
vention, t e vacuum producing mechanism 
and the rinting frame'structure above de 
scribed, orm a complete unitar structure 
preferably mounted on a suitab e stand or 
carriage 35,.which may be moved from one~ 
place to another, since it is provided with 
suitable casters 36, as will be readily under 
stood. The printmg frame is mounted on 

70 

desired man- , 

erative position. ' 

80 

this stand 35 in such a manner that it .may - 
be readily turned from one side to the other 
for the purposes of printing, and, in the 
present instance, I have secured at two op 
posite sides of the frame, the brackets 37. 
each carrying a threaded pivot pin 38 ex 
tending through the stand' frame to receive 
a threaded handle 39 serving as a tightening‘ 
means to secure the parts in ?xed osition. 
It will be noted that a washer 40 1s inter 
posed between the brackets 37 and the sides 
of the stand 35 in order to provide a clear 
ance which permits the printingframe-tov 
swing from one position to another. The 
stand 35 is also provided with an extended 
or upright portion 41,’ serving as a support 
for a vacuum producing mechanism, com 
prising the-cylmder 42, piston 43, and pis 
ton-rod 44, the former, in the present in 
stance, being the movable’ element of the 
vacuum (producing mechanism, and being 
suspende ‘for-actuation by gravity on one 
stroke, while: ‘the piston-rod 43 is ?xed to 
the stand portion 41 by'threading the said 
rod atone‘ end and employing the nuts 45, 
though, of:course, it will be understood, any 
well known means may be utilized for the 
purpose. The exhaust tube 13 of the mat 5 
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is connected'to the cylinder 42 adjacent the ‘ 
working end thereof, ‘and has communica: 
tion therewith through the medium of the 
port.'46. I ' 

~47 designates a. base normally supporting 
the cylinder 42 and suspended by suitable 
cables 48 from'a winding drum 49, and it 
will here be noted that the two cables 48 are 
independent and wound from the same side 

120 

125 
of the drum 49 so that the cylinder 42 may I _ 
be accuratelyuaised or lowered. ‘In the 
present - construction, the cables 48 pass 
through respective openings‘ 50 in the top 
cross-bar 51 of the stand portion 41, though, 130 
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it will be understood that various equivalent 
arrangements. may be made of these parts. 
The winding drum 49, as here shown, is 
mounted on a spindle 52 1‘( tatably mounted 
in bearing brac. ets 53 suitably ?xed to the 
top 51, while upon one end of the said spin 
dle 52, there is a handle crank 54, and upon 
the opposite end, a ratchet wheel 55 con-r 
trolled by the awl 56 suitably pivoted to a 
?xed part. T e cables 48 are preferably 
secured by eye-bolts 57 or like devices to the 
base 47 and there is also su?icient space pro 
vided between the said cables and the cylin 
der 42 to allow an annular, split weight 
member 58 to be seated upon the base 47 
to increase the action of gravity on the mov 
able cylinder as desired. It will, of course 
be apparent that any desired number‘ 0 
these weights may be placed in position 
about the cylinder 42 to regulate the action 
of the‘ parts as necessary. 

It will be apparent from the foregoing 
that gravity is dependent upon to produce 
the desired vacuum by the movement of the 
pump cylinder and the constant nature of 
this natural force particularly adapts its 
use for the purpose of maintainin a sub 
stantially unvarying condition in t e vacu 
um space of the printing frame. 
In the operation of the device, the sensi 

tive material together with the print, .nega 
tive or the like, are, of course, placed within 
the chamber 9 between the mat 5 and the 
light transmitting plate 4, and the removal 
of air from this space 9 therefore results in 
the ?exible mat 5 being pressed ?rmly 
against the printing ‘ adjuncts by atmos 
pheric pressure, thus giving the essential 
uniform contact to produce an even and per 
fect print. 
Assuming that the printing adjuncts have 

been placed in position upon the plate 4, and 
that the mat 5 has been superposed by bring 
ing the section 14 into contact relation with 
the section 1, the hinge members 24 are 
moved to bring the pins 27 into respective 
engagement with the openings 26, so that 
any movement of the clamping bars 23, in a 
direction to increase their distance from the 
opening between the two frame sections will 
cause the frame section 14 to move nearer 
the section 2. This action is produced by 
turning the handles 34 upwardly to cause a 
partial rotation of the spindles 31, in con 
sequence of which the eccentrically arranged 
pins 33 will engage the tongues 30 and 
simultaneously shift the two clamping bars 
18 and 23. It will thus be seen that the 
same clamping action takes place at each 
side of the frame, thereby uniformly dis 
tributing the clamping pressure and insur 
ing a tight joint at all sides of the frame. 
It will be noted under this action that the 
ribs 6 will be forced tightly against the plate 
4, forming two air tight joints aroundrthe 

. of its stroke. 

frame and minimizing , the danger of 
leakage. _ 

It will be understood from the foregoing 
description that the printing frame forms 
one element of the combination embraced by 
the vacuum roducing means and the mov 
able standard) and therefore, after the print 
ing frame has been closed and locked with 
the printing ‘elements therein, its position 
upon the stand 35 is reversed by swin 'ng 
it upon the pivot pins 38, after which it is 
hel in ?xed position by tightening the han 

, dle members 39. At this time, the drum 49 
has been rotated to ‘bring the cylinder 42 
to substantially the upper end of its stroke, 
where the parts are held by the engagement 
of the pawl 56 with the ratchet wheel 55. 
One or more of the weight members or rin s 
58 are now placed in position, as shown in 
Fig.- 3, and the vacuum producing mecha 
nism is ready to be brought into use. The 
valve 12 is now opened to establish a com~ 
munication between the space 9 and the 

. working end of the cylinder 42, and the pawl 
56 is thereupon drawn out of locking 
engagement with the ratchet 55 in order to 
release the parts controlled thereby. The 
cylinder 42 being thus released drops by 
gravity for a certain part of its stroke, this 
initial movement being determined by the 
relative volume proportions of the space 9 
and the working space of the cylinder 42, 
and it will be noted that the proportion of 
these spaces forms an important and desir 
able feature of my invention. The relation, 
which I have found in practice to give the 
desired result, is one in which the volume 
of the working space or suction end of the 
cylinder 42 is materially greater than the 
volume of the space 9, and with this in 
mind, it will be apparent that the desired 
vacuum in the space 9 will be produced 
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before the cylinder 42 has completed its ‘ 
downward stroke, and there will therefore 
be a constant suction upon the space 
9 due to the action of gravity tend 
ing to pull the cylinder‘ 42 to the end 
of its stroke. It is evident therefore 
that should there be any leakage of air 
into the space 9, because of leaking joints or 
imperfect contact of the mat 5, it will imme 
diately be drawn into the'suction space of 
the cylinder 42, and the cylinder will there 
upon move correspondingly a fractional part 

By this means, I obtain, dur 
ing the entire printing process, substantially 
the same degree of vacuum within the space 
9 and furthermore, it will automatically be 
maintained without requiring any attention 
or action on the part of the operator. 

It will be apparent that by providing a 
freely movable stand I have provided a, 
compact and complete mechanism by which 
the printing frame and its adjuncts are all 
assembled as a complete unitary device, and; 
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is 

it is unnecessary in using the frame to dis: I 
mantle certain parts and place one' part here, 
another part there, as is frequently done in 
such dev1ces,.whereby great inconvenience, 
.delay, and loss of time are entailed. On the 
contrary, in the use of my device, it is only 
necessary after rotating the frame from its 
printing position, to release thevframe lock . 
and raise one section, thereby also removing 
the mat 5 from contact relation with the 
plate 4, and giving access to the printing 
material. The movement of the mat 5 with 
the upper section 14 is made possible in view 
of the fact that‘it is preferably secured 
thereto by ‘suitable tacks 59 or like fastening 
devices. " 7 

It will now be apparent that I have de~ 
vised a complete unitary structure well 
adapted for the purpose intended, simple in 

20 construction and in operation, consisting of 
few parts and capable of maintaining sub 
stantially a constant vacuum in an automatic 
manner, and wherein there is no, change in 
the conditions existing within the vacuum 

25 space, due to exterior variations in the vac 

30 embodies the features of advantage enumer- ‘ 

35 of which has been found in 

uum producing apparatus. . 
It will now be apparent that I have de 

vised a novel and. useful construction-of a 
vacuum controlled printing frame which 

ated as desirable in the statement of the 
invention andv the above description, and 
while I have, in the present instance, shown 
and described a preferred embodiment there 

practice to/ give 
satisfactory and reliable results, it is to be 
understood that the same is susceptible of 

- modi?cation in various particulars without 

40 vention or sacri?cing any of its advantages._ 

45 printing frame, 

departing from the spirit or scope of the in 

Having thus described my invention, what 
I claim as new and desire, to secure by Let 
ters Patent, is :—' g \ ’~ ‘ 

1. In a device of the‘ character stated, a 
a transparent plate carried 

thereby, a mat of ?exible material in contact 
relation with said plate, gravity actuated 
suction means having a capacity greater 
than the volume 

50 mat and said plate for producing and main 

. printing frame, 
55 thereby, 

relation with said plate in combination with 

taining a substantially constant vacuum in 
said space. ' 

2. In a device of the character stated,' a 
a transparent plate carried 

a mat of ?exible material in contact 

a pumping element comprising a fixed pis 
T ton, a cylinder suspended in operative rela‘: 
tion withsai'd piston and controlled by grav- I 

6.0, ity on its suction 
duct air from one side of said mat to the _ 

stroke, and means to con 

working end of said cylinder whereby a 
constant vacuum is produced and main 
tained by said cylinder under the action of 

65; gravity. 

of the space between-said‘ ‘ 

nae-lee ' 

_ _3. In a device of the character stated, the 
combination of'a sectional printing frame, 
a‘ transparent plate carried 
of ?exible material in, contact relation with 
saidplate, means to clamp said mat and 

} plate between the sections of said frame, ‘and 

thereby, a. mat ' 

gravity actuated suction means having a ca- . 
pacity greater than the volume of the space 
between said mat and said 

vacuum in said space. \ 
4. In a device of the character stated,'the 

combination of a sectional printing frame, 
a transparent plate carried thereby, a mat of 
?exible material in contact 
said plate, means to clamp said mat and 
plate between the sections of said frame, a 
pumping element comprising a ?xed iston . 
a‘ suspended cylinder cooperating wit said 
piston and controlled on its suction stroke 
by gravity, means to conduct air from one 
side of said mat to the working end of said 
cylinder, and means to vary the weight of 
said cylinder. 

5. In a device of the character stated, a 
printing frame, a transparent plate carried 
thereby, a mat of ?exible material forming 
with said plate a space of predetermined 
volume, means to clamp said mat and plate 
to said frame, a pumping element compris; 
ing a ?xed pisto , a suspended cylinder co 
operating with said piston and controlled 
on its suction stroke by gravity, said cylin 
der having ‘a working portion of greater 
volume than said space, and means to con 
duct air from said space to said'working 
portion of said cylinder, whereby, in opera 
tive position of said cylinder, a constant 

" vacuum is produced and maintained by 
gravity in said space. _ . g 

6. In a device of the characterlstated, a 
printing frame, a transparent plate carried 
thereby, a-mat of ?exible material forming 
with said plate a'space of predetermined 
volume, means to clamp said mat and plate 
to said frame, a pumping element compris 
ing a ?xed piston, a suspended cylinder 00 
operating with said piston and controlled 
on its suction stroke by gravity, said cylin 
der having a working portion of greater vol 
ume than‘said space, means to conduct air 
from said space to said working portion of 
said cylinder, and means to vary the weight 
of said cylinder, whereby, in operative posi 

. tion of said cylinder, a constantvacuum of 
predetermined degree is produced and main_ 
tained by gravity in said space. 

In a device of the character stated, a 
sectionalprinting frame, a plate of trans 
parent material supported by one section, a 
?exible mat positioned adjacent said plate, 
a clamping bar hinged to one of said sec 
tions and normally located adjacent the 
second section, a second clamping bar 
freely supported at the opposite side of said 

- A . . . , Plate for produc-i 

mg and maintaining a substantially constant __ 

relation with - 1 
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second section, means to detachably secure 
said second bar to said ?rst section, and 
means to move each clamping bar to clamp 
said sections together. > 

8. In a device of the character stated, a 
sectional printing frame, a plate of trans 
parent material supported by one section, a 
?exible mat in contact relation with said 
plate, aclamping bar hinged to one of said 
sections and normally located adjacent the 
second section, a second clamping bar freely 
supported at the-opposite side of said sec 
ond section, a tongue formed on each end 
of each clamping bar and projecting beyond. 
the respective side of said frame section, 
and means to engage said tongues to move 
each clamping bar to clamp said sections to 
gether. 

9. In a device of the character stated, a 
sectional printing frame, a plate of trans 
parent material supported by one section, a 
?exible mat positioned adjacent said plate, 
a clamping bar hinged to one of said sec 
tions and normally located adjacent the sec 
ond section, a second clamping bar freely 
supported at the opposite side of said sec 
ond section, means to detachably secure said 
second bar -to said ?rst section, and means 
to simultaneously shift each clamping bar 
to clamp said sections together. 

10. In a device of the character stated, 
the combination of a stand, a printing 
frame mounted thereon to swing from one 
position to another, a transparent plate 
carried by said frame, a 'mat of ?exible ma 
terial in contact relation with. said plate, -,a 
cylinder, means carried by said stand fo‘r 
supporting said cylinder, a piston in said 
cylinder having ?xed connection with said 
stand, means to conduct air from one side 
of‘said mat to the working end of said cyl 
inder, and means for releasing said cylinder 
‘supporting means to cause said cylinder to 
be actuated by gravity on its suction stroke. 

11. In a device of the character stated, 
the combination "of a freely movable stand, 
a-printing frame pivoted thereto, a trans 
parent plate carried by said frame, a mat 
of ?exible material in contact relation with 
said plate, a vacuum producing mechanism 
mounted on l said stand comprising a ?xed 
piston, a cylinder suspended in operative 
relation with said piston and controlled by 
gravity on its suction stroke, and means to 
conduct air from one side of said vmat to the 
working end of said cylinder, whereby a. 
constant vacuum is produced and _main- , 

tained by said cylinder under the action of 
gravity.‘ 

12. In a device of the character'stated, 
the combination of a freely movable stand, 
a printing frame pivoted thereto, a trans 
parent plate carried by said frame, a mat 
of ?exible material in contact relation with 
said plate, a vacuum producing mechanism 
mounted on said stand comprising a fixed 
piston, a cylinder suspended in operative 
relation to said piston and controlled by 
gravity on its suction stroke, a ?exible tube 
forming a communication between one side 
of said mat and the working end of said 
cylinder, and means to vary the weight of 
said cylinder, whereby varying degrees of 
vacuum are produced and maintained by 
said cylinder under the action of gravity. 

13. In a device of the character stated, a 
printing frame, a transparent plate carried 
thereby, a suitable mat positioned in con 
tact relation with said plate, and gravity 
actuated suction means having a capacity 
greater than the volume of the space be 
tween said mat and said plate for produc 
ing and maintaining a substantially con 
stant vacuum between said mat and said 
plate. ~ 1 _ 

14. In a device of the character stated, 
a printing frame, a transparent plate car 
ried thereby, a suitable mat positioned 1n 
contact relation with said plate, gravity ac 
tuated suction means having a capacity 
greater than the volume of the space be 
tween said mat and said plate ‘for 
ing and maintaining a substantial y con 
stant vacuum between said mat and said 
plate, and means for varying the action of 
said suction means to obtain a predeter 
mined degree of vacuum in said space. 

15. In a device of the character stated, a 
sectional printing frame, a plate of trans 
parent material supported by one sectlon, 
a ?exible mat positioned adjacent said 
plate, clamping members hinged_to one of 
said frame sections and each having a por 
tion extendin adjacent the second section, 
and a plura ity of bars arranged trans 
versely of said frame each having 'eccentnc 
ends adapted to coact with said ,clampm 
members whereby said sections: are clamps 
together at will. 

' JOSEPH B. LEVY. 

-Witnesses: 
RoBER'r‘M. Bm, 
G. D. MCVAY. 
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