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- brought into contact with the gelatine surfaces.
' _The primary object of the invention is to pro-
AR _V1de a rotary duplicating machine of the char- -
11 B

20

UNITED STATES

2012105

PATENT OFF!CE

. -2, 012 105
E)UPLICATOR |

Alfred Marchev, La Grange, 1l.,, assigncr to ’Ditto
- Incorporated, Chicagc, L, a ccrpcratmn of

”Weet Vlrglma

| | 29 Clauns
The invention relates to dupheating machines

rctary duplicating machines of tl

are imparted subsequently o blank Sheets

acter ‘described which is. compact, durable, effi-

operate and adapted to operate at relatively high

speeds over long pencds ‘of time without in:;ury .
- tc itself or to the paper stock which is fed to it.

TThe invention resrdes primarlly in a combina-
tion of improved mechanisms for separating. and

advanclng the paper stcck or the equivalent, to -

‘the impression drum-of the rotary duphcatcr |

alining the paper stock with the drum pressing

the paper stock into contact with the gelatinized

- -surface of the drum ‘and stripping the prmted
" - sheets from the gelatinized surface. - -

25

- Tt is also an object cf the inventicn to ha:ve x
. each of the mechanisms enumerated above, con- -
structed in such manner that it will co-operate

efficiently with the other mechanisms to insure

" that the machine will operate. ccntmucusly and
- satisfactcnly, each mechanism being also con-~.

.. structed so-that it may be adjusted or manipu-

30"

' lated quickly and easily by-the operator:
| example the imprcved machine preferably ccm-

. For

,‘ﬁ ?'-'prises means for positively alining the blank

" sheets with the gelatine band and also preferably

t', ecomprises imprcved means for drawing the gela-
- tine band taut on the impression surface of the -

| impressicn drum. Likewise, the machine prefer~. .
ahly comprises improved means whereby it may-

| ~ be adjusted so that it may be fed by hand. -~ °

40

Other objects and’ advantages will become ap- |

"~ parent as the following detailed descnpticn pro-

'_ ~ gresses, reference being: had to the acccmpany-_

- _mg ﬂrawings Wherein-—‘

5

. Fig.1is'a plan view of a rctary duplicating ma-
chine which. embcdies the inventioh. |

Fig. 2-is a section taken or line 2—2 of Flg -
Fig. 3 is an end elevation of the improved ma-

. chine lcckmg at. the end intc which the blank.
- sheets are fed. =~ |

- Fig.41is a sectrcn taken on line 4-—4 of Fig. 2 |
- Pig. 5 is a section taken on line 5--5of T‘lg 3

- Fig. 6 is a fragmentary sectmn taken cn line-
| -G—-—B of Fig.. 9.

- PFig.Tisa fragmentary sectien ta en on sub-
stantially the same llne as Fig 5 an

and is particularly adapted to be embodied in -
“type which
are provided with gelatine bands o receive im~
pressions from master sheets, which impressions.

" cient, simple in construction, simple to adjust and )
- erable device for adjusting the machine 50 that

it may be fed by hand. . . :
-to the drawmgs °where1n a, preferred

illustrating- |

1 '.|.'

Apphcation J lme 13 1932, Serlal No. 616 986
(Cl 101—-132) | |
the manner in Wthh the prmted sheets are

stnpped frem the gelatine band.
-Fig. 8isa section taken on line B—B ef Fig. 3.

. Fig. 9 is an-elevation of the pr1nt1ng drum and
- the parts carried: thereby. =~ |

- Fig. 10 is a fragmentary perspective view of
,mechamsm for stnpping the prmted sheets frcm

the gelatine hand. -

Fig.11is a frag_mentary perspective cf the gela- -

| tme band; and

Fig. 12 is & perspectwe view cf a manually op~

- Referring
.embodiment of the invention is illustrated, the

. reference character - 20 deszignates generally a
_frame which comprises side frame members 21

10

15

and 22, these members being secured in spaced |

 relation to each other by a bracket 23 and angle

irons 28. (See Figs.1and 2.) Also, extending be-
tween the side frames 21 and- 22 is a sheet metal

‘guard 25 which is omitted from Figs. 1, 3, and ¢
so that certain details of construction may be

20

showhn to better advantage. The guard 25 com-

prises a body portion 25a extendmg from one side
| frame to the other and formed intégral with the
| bcdy pcrticn 25a are bent portions 25b and 25¢

25

which conceal certain gears and cams fcrmlng o

rparts of the 1mnrcved mactune -
- Rotatably qurnaled in the su:'le frame ‘members.

B0

- 21 and 22 is a shaft 27 with which an impression =

- drum is constrained to rotate, the impression drum-

-being designated generally by the reference char- .
+ acter 28. As-best shown in Figs. 5 and 9, ‘the im-
" pression drum 28 comprises spaced discs-30 and .

31 having mwardly extending flanges 30a and 3la, .
respectively, to which .an arcuate impression
member 32 is welded.. It will be noted that the
- arcuate impression member 32 extends only partly -

.around the cn'cumference of the drum 28 so that

40

-access may be had to the interior of the drum.
The opeéening in the drum is de31gnated by the

reference character 33.

‘The arcuate meniber: 32 1s preferably prcvxded o

3 with f, plurahty of perfcraticns 34-for a purpose

‘which will be expiamed presently. At its longi-

tudinally extending edges, the arcuate member 32 -
__1s ‘provided with integral inwardly -extending -
R flanges 35 4nd 36, the flange 35.being provided

‘with. a plurality of aperfures 31 thrcugh which.
:) plurahty of sheet-stnppmg fingers -38 project.

495

50

A gelatine band 40 is drawn: taut across.the outer

- surface of the arcuate member 32, 'The gelatme
band 40 comprises the usual fabric 7 with a coat-
mg 42 cf gelatme It wﬂl *be ncted that the ends

_--""-.-.

-

55
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sheet-stripping fingers 38 may project. Metallic
strips 45 of identical construction are fixed to the

ends of the fabric 41 and are provided with in-

tegral fastening lugs or hooks 47 adapted to en-
gage the free edge of the flange 3% and the free
edge of a flange 49 formed integral with a sleeve
B0 journaled on a shaft 51, the ends of the shaft
51 being secured in the dises 30 and 31. A

ratchet 52 formed integral with or secured to the
. sleeve 88 is-engaged by a pawl 84 which is pivoted

intermediate its ends by a screw 3% projecting
from the inner surface of the disc 31. (See Fig.
6.) One end of the paw! 54 is provided with a
finger piece 56, the other end of the pawl being
secured to one end of a spring 51 which has its

other -end secured to a pin 58 projecting from
- A lever 60 formed integral with or .

the disc 31.
sécured to the sleeve 50 provides means whereby
one may rotate the sleeve 50.and the ratchet 52 in
g counterclockwise direction (Fig. 6), to draw the
gelatine band 49 taut on the e,rcua.te member: 32,

the sleeve 56 and the ratchet 52 being retained
in their adjusted positions by the pawl 5 and
the action of the spring 51. When the gelatine

~band 48 is to. be applied to the arcuate member
32, one end of the band is first securéd to the .

flange 35 in the manner illustrated in Fig, b so
that the sheet-stripping fingers 38 may project

through the holes 43 in that end of the band. The

other end of the band is then secured to the flange

48 of the sleeve 50 in the manner illustrated in
‘Fig. 5 after which the lever 60 is displaced in a

clockwise. direction (Fig. 5) to rotate the sleeve

" 850 and the \ratchet_ 52 in the same direction until

the band is drawn taut upon the arcuate member
32. 'The apertures 34 provided in the arcuate

‘member 32 permit air to escape therethrough
while the band is being fitted to the arcuate mem-
This prevents the duphcatmg surface of the

‘band 49 from being distorted by bubbles of air"

ber.

trapped between the band and the areue,te mem-

- ber.

Deteeha,bly secured to one end of the shaft 2T

“is a crank 62 whereby the operator may rotate the

shaft 27 to actuate the machine, It will be readily

- understood, however, that in some instances the

crank 62 will be replaced by an electric motor
(not shown) operatively connected to the shaft 21

. s0 that it will be unnecessary fer the epere,ter_
to drive the machine. |

- A gear €5 is secured to the dlsc 30 by means

comprising screws 66 and spacing sleeves 67, and

. meshing with the gear 6% is an idler pinion 68

60

which meshes with a pmmn 69 fixed to a shaft

18 rotatably journaled in the side frame members

21 and 22. The shaft 710 carries a feed roll T!

which may be formed of any suitable material but
- 1S preferably formed from rubber. The feed roll

| T1 is dlspesed over the innerend.of a tra.y or feed

65

(]

table 73 adapted to hold a supply of paper whlch--

"‘-Il

is shown at T4 in Figs. 2 and 5. 'The feed table 13

is pruwded with laterally extending pins 15 which .

pivot the table in notches 76 formed in tﬁe side

frame members 21 and 22, the censtructmn belng |
such that the feed table may be lifted bedﬂy from

the machine. The tray or table 13 is designed in

- such manner with respect to the pins 15 that its 3
inner end overbalances its outer end, particularly i
80 when a. pile of paper is deposited on the feed.

A plate 81 -secured to the inner end of the
table has a lug 81a¢ with which the free end of a -

table.

lever 18 has a pin and slot connectmn The lever

the bolts 85 pass..

2,012,105 SR

‘of the fabric 4f project beyond the coating 42"
and are provided with holes 43 through which the

18 is secured te a shaft 19 Journaled 1n the 31de
frames 21 and 22.

The feed table 13 is prowded with Iong1tudinally

- .. extending guide members 83 and a transversely
“extending guide member 84.. |
83 and 84 are secured adjustably to the feed
. table 13 by bolts 85 and knurled nuts 86, the

- The guide members

table being provided with slots 88 through which

A ratchet segment 90 secured to the shaft 79

is engageable by a pawl 81 pwoted to one end

of a lever 92 Wthh is pivoted. intermediate its

ends by a pin 93 projecting from the side frame

22 (See Fig. 2.)  The other end of the lever 92

. The guide members 83 and 84
hold the paper 74 in place on the feed table.

10

15_ |

is "provided with a “roller 95 which engages a -

cam 96 secured to the disc 34 by screws 91, or the

equivalent. A spring 99-which has one end se-

cured to the lever 92 and its other end secured = -

to the. pawl 9I tends to displace the pawl 9i

angularly in a counter-clockwise direction (Fig.

'2), around its pivotal axis. A spring 100 has

20

one end secured to the lever 92 and its ‘other end

secured to a pin 101 which projects from the

side frame member 3f. 'The spring 100 yieldingly

tion (Fig. 2) around its pivotal axis to hold the

25
_urges the lever 92 in a counter-clockwise direc- = -

roller 95 in contact with the cam ‘96. The cam

96 is provided with a relatively flat surface 104

and with an arcuate surface 105 which is con-
centric with the axis of rotation of the shaft 27.

30 -

When the roller 95 rides up on the flat surface

(04, the lever 92 lifts the pawl ‘91 bodily away

from the ratchet member 90, the pawl 91 being -

‘provided with a tail 9fa Whlch engages a rock

~shaft 205 to prevent the spring 99 from displac-

‘ing the pawl 91 around its pivotal axis so that

(it will remain in - engagement with the ratchet
segment 90. A spring {10.then causes the lever -

10 to tilt the inner end of the table 13 upwardly

. to bring the uppérmost sheet of paper 14 into

40

contact with the feed roll Tf which feeds it to- -

wards the drum. Then as the drum 28 continues
to rotate in a counter-clockwise direction (Fig. 2),

 the rcller 95 rides up on the dwell 105 and the'

pawl 91 engages and displaces the segment 90
angularly in a counter clockwise direction (Fig.
2) so that the free end of the lever 18 displaces

. the inner end of the feed table 13 downwardly.
- Then when the roller 95 Jeaves the dwell 105 and
_again passes to the flat surface 104, the pawl 91

50

is disengaged again from the ratchet segment 90

and the ratchet segment 90 is displaced angularly
‘in a clockwise ‘direction (Fig. 2) by the spring

1{0 and the free end of the lever T8 ralses the

inner end of the feed table 13 to brlng the next -

sheet of paper mto contact with the feed roll Tt.

65

‘This sequence of operation is continued as long.
as necessary fto obtam the deS1red number of

- duplicates. 60

The dlsengagement of the pawl from the ratchet -

into contact with the feed roll Tt permits the

_mechamsm to adjust itself automatmally s0 that
‘the pawl. 91 will advance along the teeth of the
ratchet member 90 as the supply of paper upon
the feed table dwindles.

- uppermost sheet will be ”breught into contact with -
70
‘The spring {10 has one end secured to a pin

the feed roll during each cycle of operation.

This insures that the

‘segment 90 while the feed table 13 is bt-nng dis-
placed to free- the uppermost sheet of paper

* ) .

i1{ projecting from the ratchet segment 90, the
other end of the spring 110 being secured to

a pin (12 screw threaded.through a nut (I3
“which bears against the outer end of a tube 114

75




‘ .oro,]ectmg from the bracket 23 (See Fig 2)

Gn

s
&t

-~ arating plate !20 is provided with a surface i34
- "which makes a greater  angle with the vertlcal

20

~ trated in Fig. 5, it is clamped between the upper

edge of the separating plate 120 and a gripping
~ or clamping plate {36 which is secured to a rock

30

1

0

"~ Fig. 8.) The cam i41 is provided with a deep .
notch 188 and arcuate dwells 145 and (46, the
‘radius of the arcuate dwell 145 being consider- .

longitudinal axis. Obviously, the nut (43 may
be mampulated to ad.]ust the tension of the_ |
"~ spring {10.

A pin 115 projecting from the pin §12 rides-in-
a slot (f%z formed in the wall of the tube 11§
and prevents rotation of the pin {12 around lts

~As best shown in E'1gs 2 and 5 the inner ends
of the paper sﬁeets 74 abut against a sheet sep-
arating p:ate 120 which'is provided with a sur-

face 121 making a smalil angle with the vertical,
the construction being such that when the sheets
.of paper are advanced toward the margin bar
{16, the inner ends thereof- slide up along the -
| surface {2§ which terminates in an arcuate sur-

face 122. ‘The arcuate surface 122 terminates in
an edge 133 and beyond this edge, the sheet sep-~

than the surface 121. If, when the uppermost

sheet is advanced, other sheets also tend to ad- -

vance, the surfaces {21 and i22 of the sepa-

rating plate separate the inner ends of the sheets _-

in such manner that only the uppermost sheet
passes over the edge 133 and along the surface i34

toward the margin bar {§6.
' As soon as the nppermost sheet of paper has .

engaged the margin bar f16 .in the manner illus-

shaft {37 pivoted in the side frame members 21§

‘and 22. When the paper is clamped in this man--

ner between the separating plate 120 and the

-gripping or clamping plate 136, it cannot. slide
‘back:-over the separating plate 120 away from the

margin bar #16. This insures that an arcuate

. margin will be prowded upon the duplicatmg

sheets.

Fixed to the rock shaft 531 is a lever 138 which .
" is provided with a lug (40 at its free end, the lug
140 being engageable by a cam 141 carried by ‘and

constrained to rotate with the shaft 27. (See

ably smaller than the radius of the arcuate dwell

146, When the lug 140 is disposed in the notch.

{44 as illustrated in Fig. 8,72 spring 147 yieldingly

50,

i

60

urges the lever 138 in a. clock-wise- direction
(Fig. 8) so that the grippmg or clamping plate

138 clamps a sheet of paper to.the upper ‘edge of
~ the separating plate {21 as explained above. The
-spring - 147 has one end secured to the lever 138,
. .the other end thereof being- secured. to a pin
| ;19 which projects from the S1de frame member ;

" The cam I4I rotates in a counter clockwise di-
rection (Fig. 8) so that the lug 140 will ride up

on the dwell 145 after it passes from the notch

144. ' This dlsplacement of the lng 140 and the

lever 138 will cause the eripping or clamping plate -

136 to be dlsplaced angularly through a small

-~ angle so that the sheet of paper disposed be-

6o

70

tween the gripping or clamping plate and the.

separating - plate may .advance freely with the

gelatin' band as hereinafter. explained. The -

clamping and separatmg plates then function as

guides for the paper. - When -the lug 140 rides¢
up on the dwell 146, the gripping or clamping,

plate and the separating plate are: separated |

widely so that the following sheet of paper may.

- pass freely bet_ween them a8 it is advanced to the

5

‘margin bar.
A lever l50 secured to the rock sha.ft l3'l has

- the manner described above to hold the gripping
- of clamping plate 136 in ibs functionally inop-.
-erative position, the crank portion {55 of the.shaft-

its . free end d1sposed above an eccentne { 52

mounted on a shaft §54 which is bent between_

<its ends to provide an eccentric portion §55. . (See -
" Pigs. 8 and 12.) - The shaft 154 is Journaled in
" the side frame members 21 and 22 and is provided
.with a-lever {51 whereby it may be displaced
- angularly to have the éccentric (52 'angularly
| displace the lever {58 to the position wherein |
it is shown in dotted lines in Fig. 8 so that the
lug 140 will be brought out of the path of the
cam {41 and the gnpplng or clamping plate 136:
will be held in:a position wherein it is spaced_-
__Wldely from the sheet-separating plate 120. B

10

'When the shaft {54 is displaced angularly in_ |

15

i54 engages the lever 78 and holds it in a pOSIthII

_whetein it is 'shown in dotted lines in Fig. 5 so

that it can: not oscillate the feed table 73. This

hand to the margin bar -1 16.

20
adjustmeént permits one to feed the paper by o

The sheet-separating plate 120 is secured rigid--' L

in holes drilled in the side frame members 21 and

and the sh\eet separatmg plate m m adjusted
pomtions |

ly to a bar 160 which is provided with trunnions _ -
161 at its ends, the trunnions i6f being mounted

25

, 22. Nuts {65 SCrew. threaded upon the ends of
~ the trunnions 61 are adapted’ to hold the bar i60

30

A shaft 187 journaled in the side frame mem- p
“bers 21 and 22 is provided with a platen or. pres-

sure roll 168 which is preferably formed from
Yubber, or the equivalent. It will be: readily un-

- derstood that when the: -impression drum 28 ro-
tates in a counter clock-wise direction (Fig. 5),
“the gelatine band 40 will co-operate with the
pressure roil ‘168 to seize  the sheet of paper -

- extending -over the pressure roll as illustrated in |
Fig. 5 and will advance the sheet in such manner

~‘that the data or design upon the gelatine band 40.

35
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will be duplicated upon it in a. manner *well kncwn B

. to those skilled in the art.

“Pivoted upon the shaft 167 is a U-shaped bar L

470 to- which the margin bar 116 is ‘secured. A
spring 112 has one end secured, to the bar 170 and |
‘has its other end secured to the pin -148. (Seée
‘Fig. 8.) . As best shown in: Fig. 2, one end of the - -
‘bar {10 is slotted as at 074 to receive a pin 15 . -

- which proJects from a lever 176, the lever 176

" being pivoted on. a pin (18 which proiects from =

the side frame member 22. A roller 180 carried

by the lever 176 rides upon a cam {82 fixed to the:

-shaft-27. Thecam 182 is formed mthalong dwell

183 which is concentric . with- its axis of rotation.

45

The cam is also provided with a dwell 184, “When .

the roller 180 rides upon the dwell . 184, the mar-
.gin bar (16 is held in the position wherein it is:

shown in full lines in Fig. 5 so that it will be en- . -
gaged by a sheet of paper 4 advanced by ‘the 60

feed roll T1. When the “réller 180 rides upon .

the dwell I33 the margin bar. I 16 will be. dlsposed.‘ -

~ in the position wherein it is shcwn in dctted Hnes
in Fig.5. In the latter posntion the margln bar -

-l 6 clears the drum.28. |
The roller 180 is held m engagement with the' o

cam {82 by a spring 86 which has one end Se-

side frame 22.

A bar: 190 has one end rigidly secured to the'. "

t*cured to the lever 176. the other end of the spring |
being secured to a pm 188 pro;ecting from the‘.,_ o

lever {16, the other.end .of the bar 190 being '
prowded with a laterally projecting lug. 191 which - -

_ angularly displaces a lever 192 each time the
drum 28 makes a ccmplete revolutlcn The lever
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in the discs 30 and 3i.
around the shaft 201 yieldingly urges the shaft
and the plate 200 in a counter clock-wise direc-
tion (Figs. 5 and 7) so that the free ends of the

192 is Operatwely connected to a ceunter 194

- which indicates the number of revolutions made -
- . by the drum and, therefore, the number of- eOpies -

produced by the machine. It will be noted that

the counter 194 is pos1t1ened at the right hand |

side of the feeding end of the machine and that

‘the operator may watph it without any effort

while the machine is in operation.

~As best shown in Figs. 5, 7, and 10, the strip-~-'
pmg fingers 38 are formed integral W1th a plate

200 which is secured to a rock shaft 201 pivoted

stripping fingers 38 do not project beyond the

circumference of the drum 28 until the shaft 201

is displaced ang‘ularly by a cam member 204

fixed to the reek shaft 205 which is pivoted in the -

side frames 21 and 22. The cam member 204 is

. engageable with a bent bar 207 fixed to the shaft

- 201. 'The construction is such that when the

- drum - 28 carries the shaft 201 and the bar 207

30
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past the cam member 204, the cam member dis-

places the bar 207 and the shaft 201 in a cloek-

wise direction (Figs. 5 and 7) against the actmn.'.
of the spring 202 so that the stripping fingers
38 are displaced outwardly as illustrated in Fig. 7

to deflect the forward end of a sheet of paper

14 adhering to the gelatinized surface of the -

drum. The cam member 204 is yieldingly held
in the position wherein it is shown in Figs. 5 and

8 by a spring 210 disposed around the shaft 205,
the spring 210 being tensioned: to hold the cam
member 204 against a pin 212 which projects from
- | A finger piece 214 formed -
- integral with the cam member 204 may be dis-

- placed manually in a counter-clockwise direc--

the. side frame 21.

tion (Figs. 5 and 8) to withdraw the cam mem-

' ‘ber 204 from the position wherein it lies in the
The purpose of this-

path of the bent bar 207.

- _construction will- presently appear.

45

- from the gelatinized surface of the drum. When
. the finger plece 214 is displaced manually to

A guiding or deflecting plate 215, secured to_
the rock shaft 205 is adapted to guide the paper.
14 to stripping rolls 220 and 22( which will en-

gage the forward end of the paper and pull it

o bring the cam member 204 out of the path of the

50
55
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- it to pass, between the drum 28 and the roll 220

85

ed in brackets 226,

70
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“bent bar 201, the rock shaft 205 will displace the:
guiding or deflecting plate 215 in a counter~
 clockwise direction (Fig. 5) so ‘that any paper, or

the equivalent, adhering to the gelatinized sur-
| face of the drum will'not be stripped or pulled
“from the drum by the rolls 220 and 221." In other -
-words, the fingers 38 will first fail to deflect the .
ferward end of the sheet. of paper toward the
guiding or deflecting plate 2 I5 and any tendency .
of the forward end of the paper to engage the -
rolls 220 -and 221 will simply bring it against the

guiding and- deﬂectlng plate 215 which will cause
instead of between the rolls~220- and 221.

The roll-220 is preferably formed from steel-
“and its cylindrical surface is’ preferably. knurled.
“The ends of the roll 220
are of reduced diameter and are journaled-in

as illustrated in Fig. 1.
squared bushings 225 which are slidably mount—

cured to the inner surfaces of the side frames

21 and 22. Screws 228 screw threaded threugh.a-"
_lugs 229 provided on the brackets 226 may- be.'
mampulated to displace the bushings 225 When.
- the pressure between the steel roil 220 and the

rell 22! is to ‘be adJusted The serews 228 are

LA

comprising a gear 235 ﬁxed/to

gear 235 meshes with- an idler gear 2371 which,
. in turn, meshes with an idler gear 238. The idler

A spring 202 wound -

_table by screws 248 and knurled nuts 249.
‘guides engage the. side edges of the duphcated -
sheets as they are fed onto the table 240 and
arrange the sheets in a neat pile on the table.

 To guide the sheets.to the table 248 as they
pass from between the rolls 220 and 221, a guide

‘member or deﬂecting bar 250 is previded the
-deflecting bar 250 being secured to the guard

- identified by
it will be noted that it projects beyond the fin-
‘gers 270. A spring 274 has one end secured to
a pin 215 Which projects from the shaft 21, the
other end of the spring 274 being secured ta a
bar 216 which is preferably formed integral wi‘h -

‘the brackets 226 being se-

4 N 2,012,105 .

_provided with’ lock nuts 230 to secure them in
their adjusted positions, =

The roll 221 is preferably formed from rubber
232 which has its ends rotatably journaled in the

brackets 226. The shaft. 232 is driven by means
the shaft. The

gear 238 meshes with the gear 65.

220 and 22{, they are delivered to a table 240

or .the eqmvalent and is mounted on a shaft

o

, 10
When the duplicated sheets are pulled from =
the gelatinized surface of the drum 28 by the rolls

which is detachably secured to the side frames -

21 and 22. Thus, as best shown in Fig. 2, the
table 240 preferably comprises a sheet metal

stamping to which plates 242 are secured, .the

‘plates 242 ‘being provided with outwardly extend- .

ing pms 243 engageable with slots 244 provided in
the side frames 21 and 22. The upper edges of

15

the plates 242 are adapted to engage the bottom -

edges of the bracket members 226 to hold the
table. 240 in the position wherein it is shown in

Fig.- 2. The table 240 is provided with guide .

members 246 which are adjustably secured to the

25 by bracket members. 252 (Fig. 2). The de-

flecting b r 250 comprises & relatively straight

portion 253 directly above the roll 221, which

These
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straight portion 253 . terminates in an arcuate -

in turn, in a ‘relatively long, straight portion

255. The described portions of the deflecting bar
258 are adapted to curl the paper in a direction

Oppoeite to that in which they are curled by

“the drum 28. ‘This causes them to lie flat When
- they are discharged to the table 240.

‘To prevent, the duplicated ‘sheets frem being

- wound around the roll 221, either wholly or par-
tially, a plurality of- guide rods 25T are prefer-
ably provided. One end of each.of the rods 257
is fixed to the table 240. The other ends of the
frods 257 extend into annular grooves 259 formed

- iIn the rubber roll 221. Obviously, the rods 257 °

.portion 254, the arcuate portion 254 terminating,

40
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co-operate with the deflector bar 250 to deliver ™

the duphcated sheets to the table 240 in 2 ﬂat'
. .cendltion j .
As best shown in Figs. 5 and 9 a pair of spaced

bracket members 269 are secured to the shaft 05

2T by screw§ 266. Pivoted to the bracket mem-

bers 265 by screws 268.is a plate 269 from which

a plurality of fingers 270 are stamped adjacent. -

one end thereef
the reference character 271 and

the plate 269... A bar 218 secured to the plate

This end of/ the plate 269 is |

60
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269 is adapted te engage the shaft 2T when the

plate 269 is d1$plaeed into the position wherein it
~ is shown in dotted lines in Fig. 5. In other words,
the bar 278 forms a stop to limit clockwise dis-
. placement of the plate 268 around ‘the screws
268, Counter-eleckwise displacement of the plate
269 around the screws 268 is limited by the -

shaft 21 as illustrated in Fig 5 It wﬂl be noted

b

.\'h Vo
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"\ lines in Fig. 5, and also in the position wherein -

D

10

. face from & master sheet Qr stencil, the plate

| &5

shown,

s | ﬁ
tha,t the spring ﬂfé is adapted to hold "che pla.te
269 in the position wherein it is “shown in full

it is shewn in dotted lines in the same figure.
The plate 269 ‘provides means for alining a

eme,me T

master sheet or stencil (not shown) with. the ge- _"

- latinized surface of the roll 28 so that a pre-de-
" termined margin will be left at the forward ends *
-of the sheets which. are subsequently -duplicated

from the gelatinized suriace. When data ‘or de-
signs areé to be transferred to the selatinized sur-

269 is snapped into the position- wherein it is
in dotted lines in Fig. 5, the drum 28 being
preferably rotated into a position wherein the

.. opening 33 of the drum is readily accessible to

the operator. When the plate 269 occupies the

| -pesﬂ;mn wherein it is shown in dotted lines in

20

25
be placed. After the -master sheet has heen

alined in this manner with the fingers 270 and

30
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. suriace, the drum 28 is p

Fig. 5, the drum 28 being- preferably rotated :ynte

g, position wherein the opening 33 of the drum
is readily accessible to the operator. When the

plate 268 occupies the DOSItIOIl wherein it is shown
in dotted ‘lines in Fig. 5, the fingers 270 and the
end 271 of the plete 269 form a margin memher -

against whlch one end of the master sheet may

the end 27{, the operator carefully presses the -
master sheet down over. the gelatinized surface

in g manner well known: to those skilled in the
The aniline ink, or the equ:welent employed .

art,
to form the data or design upon the master sheet

is transferred, in part, to the gela,tmized surface.

in the usual manner.. To aid in forming a clear .

1

imprint of the de51gn or data on the gelatinized

fferably rotated a few
0

times so that the platen
presses all portions of the master sheet into firm

. engagement with the gelatinized surface. When -

40
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the drom 28 is rotated for this purpose, the

" cam 204 and the deflector plate 2i5 are angularly
displaced in the manner described above so that

the master sheet will not be stripped or pulled

~from the gelatinizéd surface by the rolls 220 and
221§ until the operator permits the cam 204 and

the deﬂector plate 2 E 5 to retum to their normal

positions.” |
“When the impreved meehine is producing du- |

' plicates, the operation is substantially as follows:

- Assuming that the machine is adjusted as de-
~scribed above to feed automatically and. that s

50
| pile of paper 18 has been placed upon the table

85

60

r impression . roll 168

o

: <

them, the forward end of the sheet '?neing dis-

posed beyond the forwar end of the gelatin

band. ‘This leaves the necessary margin -and -

also provides a portion wmch is subsequently de-

flected by the stripping fingers 38 into & position. -

wherein it will be engaged. by the rolls 220 a.nd g

221.

When the operator desires to T eed the sheets

“As described above, the rolls 220 and 22§
pull the sheet from the gelaumzed surface end |
.deliver it to the table 248. | | N

- to be duplicated into the: machine, one by.-one, it n
'is only necessary to displace the lever 157 to rock -
 the shaft 154 into-a position wherein the eccen-~ -

tric 152 holds the lever 78 in the position wherein

it is shown in dotted lines in Fig: 5. The eccen-

‘triec portion {55 then holds. the clamping plate

15.

136 spaced from the sheet separating member . -
- §28. The operator may then feed the sheei:s di-

“rectly from the table 73 to the margin bar {{§.
It will be noted that engular displacement of the

20

"‘lever 57 is limited by one end of the shaft 79
and by a pin- i57¢ proJectmgf from the suie frame.' |

2f. (See Figs. 3 and 8.)

With respect to the plate 20@ Whmh carried the
~ stripping fingers 38, it will be noted that it is

provided with an integral arm 200 which limits
_angular displacement of-the plate in a counter- .

‘clockwise direction (Fig. 5); the arm 200a being
prowded with a rubber tip Zwb which is engage--

. able with the inner surface of the drum 28 and
prevents noisy operation of mecha,msm whmh

‘actuates the stripping fingers.

'table 78 is adjacent the center of the table and
not at the outer end thereef This construction

.30’_. |

As set forth above, the pivotal axis ef the feed |

‘permits the use of a relatively short frame and L

also adds to.the speed. of the machine.

- While I have shown .and descnbed certain em-
- bodiments of my. mventien it is to be understood,
that it is capable of many. modlﬁca,tmns

“Changes, therefere in the constructmn and ar-

40

rangement meay be made Without departing from -

the spirit and scope of the invention as disclosed

- in the appended claims in which it is my intention

to claim all novelty inherent in my mventmn as

‘broadly as possible, in w.ew of the pnor a,rt
) cle,im

i. In a duphcator a rota;i:able dru:m prewdeci -
* with means to held one end of & dupheetmg band, .

8 rotatable member disposed within the drum’ gg B

‘and provided with means for holding the other

78-ds illustrated in Fig. 2, it will be readily un-
derstood that when the drum 28 is rotated by -

the operator through the drum of the crank 62, ~
the lever 78 will be osciliated once for each revo~ -
- Iution of the drum. Each time the mner end
of the table 78 is displaced upwardly, the upper- .
most sheet of paper T8 is brought into contact

with the feed roll T§ which advances it between
_the sheet separating plate 128 and the clampmg

~ plate (36 to the margin bar (16 as. illustrated in
" Fig. 5. As soon as the forward end of the paper

65
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it is'shown in dotted lines in Fig. 5:

has been brought into enga,gement with the mar-

gin bar {06, the clamping member (38 clamps

the paper_-be_tween' its' free edge and the sheet
separating plate 120 sc that the sheet will be re-

tained in its prover position until the forward

end of the gelatm hand 40 engages it. 'The mar-
gin bar {16 then moves into the position wherein

forward end of the gelatin band 86 comes into

+When the -

end of said duplicating band a ratchet fixed to

said rotatable member, a pawl engageable with
sald ratchet, and a lever fixed to said rotatable
member and dlSDOSBd within said drum, said le--
~ ver being edapted to displace the rotatable mem-
per angularly to draw S&ld duplmatmg band taut

on said drum.

. 2.-In a duplicator, a frame an 1mpressmn drum |

roteta.bly mountéd in said frame, a duphce,tmg

55

60 .

band carried by said drum, means to feed a sheet -
of paper to said drum with one end projecting -

beyond said band, a member mounted in said ..
drum and adapted to engage the projecting end.
of said paper, a rock shaft mounted in said frame,
" ‘means carried by said rock shaft to displace said

65

‘member whershy it flexes said projecting end of -
“the paper outwardly, resilient means to hold said

member displacing means in. its functionally op-

erative position, and means engageable with the

projecting end of said paper for pulhng said
. paper from said duphcatmg band. | |
3. Ina duplicator a frame, an 1mpression drum N

contact with the paper, the clamping member.

136 releases it and permits the gelatin band and.
the pleten rell Hﬁ to a.dvanee the sheet between'_

rotatably mounted in sald frame, a duplicetmg.

Lba,nd carried by sa.ld drum means to feed a

70

75
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| “sheet of paper to sald drum with one end pro-

jecting beyond said band a- shaft Jeurnaled in -

- sald drum, a- stnppmg member carried by sald
-shaft and engageable with the projecting end”

10

of said paper, a bar fixed to said shaft, resilient
means for holding said shaft in a position where-
in said stripping member is disposed within the
periphery of said -drum, a rock shaft journaled
in said frame, a cam member carried by said rock
shait and engageable by said bar to angularly dis-
place the first mentioned shaft, resilient means

for holding said cam member in its functionally
- operative position, and means engageabie with

15

the projecting end of said paper for pulling said
.pa,per from said duplicating band. -
4. In a duplicator, a frame, an unpressmn drum

 rotatably mounted in" said frame, a duplicating

20

band carried by said drum, means to feed a sheet
of paper to said drum with one end projecting
beyond said band, rolls engagesble with said
projecting .end of the paper for pulling the pa-

per from said band, a rock shaft pivoted in said

drum, a membper carrled by said rock shaft for

- guiding the prOJectmg end of. the paper to said

95

rolls, resilient ‘'means for holding said guiding
member- in- a functionally inoperative position, a
lever fixed to said rock shaft whereby it may be

' ~displaced to bring said guiding member into its
functionally operative position, and means for

30

-driving cne of said rolls m synchremsm Wlth said

drum.
5. In a duphcator, a frame, an 1mpressien drum
rotatably mounted in said frame, a dupllcatmg

- band carried by said drum, means to feed

39

sheet of paper to said drum with one end pro- |

- Jecting beyond said band, a member mounted in

- said drum and adapted to engage the projecting

end of said paper, a rock shaft mounted in said

. frame, means carried by said rock shaft to dis-

~ place said member whereby it flexes said pro- -

jecting end of the paper outwardly, resilent means

- t0 hold said member in ijts funetlenally inop-
-~ erative p031t1en rolls engageable with the pro-

45

jecting end of said paper for pulling said paper

from said duphca,tmg ‘band, means carried .by
said rock shaft for guiding said paper to said
rolls, and means for driving one of said rolls in

- synchronism with said “drum.

650

6. In a duplicator, a frame, an 1mpressmn drum

rotatably mounted in the frame, a margin mem-

‘ber movably mounted in the drum, a second mar-

gin member movably mounted in the frame, and

means operating in synchronism with said drum

55

to displace said second margin member into and
out of its functionally operative position.
- 7. In a duplicator, a frame, an impression drum

- rotatably mounted in the frame, a margin mem-

60

ber movably mounted in said drum, and resili-
ent means for holding said margin member in
its functmnally operatlve a.nd 1n0pera.t1ve posi-
tions.

8. In a,duphcator a.frame an 1mpression drum
rotatably-mounted in said frame, a margin mem-

~ ber pivotally mounted in said drum, and resili-

ent means for holding said margin member in

its functionally operatlve and 1nopera.t1ve posi-
tions.
9. In g dupllcator g, frame, a shaft rotatably

journaled in the frame, an impression drum car-

ried by said shaft, a bracket member fixed to
said shaft, and a margin member . pivoted to said

" bracket member and movable into. and eut of
its functionally operative position,

75
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10. In 3 duplicator, a frame; a shaft rotata,bly
journa.led in the frame an unpressmn drum car-

2, 012 105

ried by said shaft, a bracket member fixed to said
-~ shaft, a margin member pivoted to said bracket

- member and movable into and out of its func-

tionally operative position, and resilient means
for holding said margin member in its functional-
ly operative and inoperative positions.

11. In a duplicator, g frame, an 1mpre551on

- member mounted in said frame and provided

with a gela,tmlzed surface, a margin bar mov-
ably mounted in the frame, means to displace

- sald margin bar into and out of its functionally

operative position, means to feed a sheet of paper
into a position wherein its forward edge engages

- said margin bar, means to clamp said sheet of

paper in said position, means co-operating with
said gelatinized surface to advance said sheet of

10

paper from said position, and means for locking

said clemplng means in a functionally inopera-
tive position.

12. In a duplicator, an 1mpresemn member pro-
vided with a gelatinized surface, a margin bar,
a feed roll to advance sheets of paper to said
margin bar in one direct movement, means for
driving said feed roll, a movably mounted table

‘adapted to carry a pile of paper, means actuated

in synchronism with said feed roll to displace said
table to bring the uppermost sheet of paper there-
on. into contact with said feed roll, and means
for locking said table-displacing means in 2
functionally inoperative position whereby said
paper may be fed manua,lly to said margin bar.

13. In a duplicator, a frame, an impression

20)

30

drum rotatably mounted in said frame, a dupli-

cating band carried by said drum, a feed roll
driven. in synchronism with said drum to feed
sheets of paper thereto with the forward ends
thereof projecting beyond said band, a table

paper, resilient means for displacing said table to

- bring said paper into engagement with said feed

roll, means actuated in synchronism with said

drum and including a pawl and ratchet for caus-
.ing said resilient means to become functionally

1noperative, a stripping member movably mount-
ed in said drum and adapted to displace the pro-
jecting ends of said paper, a rock shaft mounted
in said frame, said rock shaft being positioned
to disengage said pawl from sdid ratchet when
sald resilient means displaces said table, means

carried by said rock shaft to.actuate said strip-

- movably mounted in said frame for holding said

40
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ping member, and means engageable with the

projecting ends of said paper for pu]lmg se1d

- paper from said dquplicating band.

14, In a duphcator a frame, an impression
drum rotatably mounted in said frame, a dupli-
cating band carried by said drum, a feed roll
driven in synchronism- with the forward ends

thereof projecting beyond said band, a table
- movably mounted in said frame for holding said
paper, resilient means for displacing said table

to bring said paper into engagement with said

65
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- feed roll, means actuated in synchronism with

- said drum and mcludmg a pa,wl and ratchet for
causing said resilient means to become function-
ally inoperative, a stripping member movably

mounted in said drum and adapted to displace
the projecting ends of said paper, a rock shaft

mounted in said frame, said rock shaft being pogi-

tioned to disengage said pawl from said ratchet
when sald resilient means. displaces said table,

-means carried by said rock shaft to actuate said

stripping member, a pair of rolls for pulling said
paper from said duplicating band, and means
fixed to sa1d rock shaft for guidmg said paper to

| said rolls.
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15 In a duphca,ﬁor &, freme, an . impresszon

. drum rotatably moun'i:ed in said frame a dupli-

cating band carried by smd drum, 8 feed roil
driven in synchronism with said drum to feed

- sheets of -paper thereto with the forward ends’
thereof projecting beyond said band, 2 table

movably mounted in said frame for holding said

- paper, resilient means for displacing said table to

10

bring said paper into engagement with said feed
roll, means aotueted in synchronism with said
~.drum and 1nolud1ng a pawl and ratchet for caus-

ing said resilient means to become functionally

| _moperatwe g, stripping member movably mount-

- ed in said drum and adapted to displace the pro-
15

- . in said frame, said rock shaft being adapted to

jecting ends of said paper, & rock shaft mounted

. disengage said pa,wl from said ratchet, means

~carried by said rock shaft to actuate said strip- -
ping member, a pair of rolls for pulling said paper
from. said duplicating band, means fixed to said

20

. rock shaft for guiding said paper to said rolls, and

yielding means for holding said rock shaft in a

. position wherein said means for actuating said

25
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- stripping member is dleposed. in ‘its functionelly'_.
| . ed on said shaft to cooperate with said impres-

operative po51t1on _ S |
©16.!Tn a duplicator, a frame an impression

drum rotatably mounted in the frame, & dupli-

cating bend carried by the drum, & pair of rolls

for stnppmg duplicated sheets from the dupli-
cating band, and a bent bar engageable with said
- paper as it is discharged from said rolis and

adapted to curl it in & direction opposite to that

~in which it is curled on said duplicating band.
an impression

17. In a duplicator, a frame,
drum rotatably journaled in the frame, a dupli-

cating band carried by the frame, a sheet sepa-
‘rating plate mounted in the frame, means to ad-
yance sheets of paper past said sheet separating -

plate info a position wherein they will be engaged

by said duplicating band, a plate for clamping
said sheets of paper in said position, and means
for displacing said clamping plate to release said

. sheets when they are engaged by the duplicating

_'_45

band and for displacing said plate g greater dis-

tance when the sheets of paper are adve,nced po,sf; |

" the sheet separating plate.

" drum rotatably journaled in the frame, a dGupli-

50

18. In a  duplicator, 2 frame, an mpression

cating band carried by the frame, g sheet sepa-

' rating plate mounted in the frame, means to
~ advance sheets of paper past said sheet separat-

. ing plate into a position wherein they will be

65
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engaged by said duplicating band, a plate “for

-clamping said sheeis of paper in said position, and .

means actuated in synchronism with said drum
for displacing said  clamping plate to release

"said sheets when they are engaged by the dupli-
cating band and for displacing said plate a greater
distance when the sheets of paper are advanced .

go DPast the sheet separating plate.

18. In a duplicator, a freme a shaft rotetebiy

“journaled in the frame, and af1 impression drum
comprising speoed discs fixed to said shaft, an
arcuate wall extending between said discs, said
‘arcuate wall being concentric with the axis of

rotation of said shaft and one end of said wall

~ being bent inwardly and prowded with a plu-
. rality of apertures means moludmg a plurality

of stripping fingers projecting through said aper-

tures, a. duphc;e,tmg band having one end secured -
' to ‘said inwardly beni portlon of said arcuate
wall, means carried by the drum and engaging

the other end. of said duplicating band to hold it

taut on said arcuate wall, and means mounted in -
_sa.ld frame for aotueting said . stripping finger

means to dlspIa.ce 2} sheet of peper edhermg to

_sald duphce,tmg band.

20. In a duplicator, a frame a hoﬂow 1mpresa-

| 'sion drum rotatably mounted in said frame, sa,1d
1mpressmn drum having an- arcuate wall con- -

centric with its axis of rotation, an apertured
flange projecting inwardly from said arcuate wall,
g, duplicating band carried on the outer .surface
of said arcuate wali, a shaft journaled in said
'drum, a member fixed to said shaft and provided

- with ‘stripping fingers projecting through the .
- apertures of said flange, yielding means urging

said shaft in a direction to retract said stripping .
" fingers, said stripping finger member being en-

gageable with the inner surface.of said arcuate -

wall to limit displacement of said shaft by said
 yielding means, a bar fixed to said shaift, and
means mounted in said frame and’ engegeeble
with said bar to dlsplaoe sald shaft egamst the

action of said spring.
- 21, In g duphca;tor 8 frame an 1mpress:i.on

7
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20

drum rotatably mounted in the frame and pro-

vided with a duplicating surface, a shafi rotat-
“ably Journaled in said frame, & platen roll mount-

" sion drum, a margin bar piveted on said shaft,

25

‘and means actuated in synchromsm with said

drum for oscﬂlatmg said margin bar te bring it
into and out of its functionally operetwe position.

22 In a duplicator, g frame, an impression .
member mounted in said fra,me end provided

" with a gelatinized surface, a margin bar mov-

ably mounted in the frame, means to displace said _- ',

“margin bar into and out.of its funotionelly op-
erative position, means to feed a sheet of paper
-into a position wherem its forward edge engages
said margin bar, means actuated in synchronism
with seld margin bar to frictionally engage and.
hold 'said sheet in- said position temporarily,
means co- ~operating with said gelatinized surface

el
)
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to advance said sheet of paper. from said posi-
tion and means for logking saic holdmg means
in a functionally mopera,twe position when the

-,

- machine is to be fed by hand.
23, In -a duplicator, 2 frarae, an lmpressmn

45 -

drum rotatably journaled in the iframe, & dupli-

cating bend carried by the frame, a table for

supporting a pile oif paper, means ' to advance

sheets of paper toward .said’ drum from said
table, means clamping said sheéts of paper when
they have been adranoed to a predetermined po-
sition, and means eotue.ted in synchronism m‘th
- said drum fto release said sheets for engogement

with said duplicating band.

24. In a duplicator, & frame, & drum rotetebly
mounted in said frame, said drum having an arcu-
ate wall, said drum being open to the atinosphere
between the ends of said arcuate wall, sai¢ arcu-
ate wall being provided with numerous small

apertures therethrough, and & hectograph bend

" mounted on said perforated arcuate wall.

95. In & duplicator, a frame, an 1mpressmn

5@

88

60

drum rotatably mounted in said frame, a dupli-
cating band carried by said drum, means to feed

a sheet of paper to said band, means for strip=—

05

ping said sheet from said dupheetmg band, &

member carried by said drum and movablé into o

two posﬂ:mns relative to said drum, said member,

while in one of said: posmons "being engageable .

‘with the forward edge of said sheet o guide it
to eald stripping means and, while in the other
“of said positions, bemng spaced from said forward

{

HO_

‘edge so that said paper remains in contact with

said bend throughout ‘'more than one revolu-
tion or‘ said. drum, and; means for holding sald

75
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member in the Iast-menfioned positlon through- |
. out a plurality of revolutions of said drum.: .
26. In a duplicator, a frame, an 1mpressmn

drum rofatably mounted in said frame, 3 dupli-. .

cating band carried by said drum, means to feed

a sheet.of paper to said band, means for strip-
ping said sheet from said duplicating band, a

‘member carried by said- drum and movable into
two positions relative to said drum, said member,

while 1n one of said positions, being engageable

- with the forward edge of sald sheet to guide it -

to said stripping means and, while in the other
of sa1c1 positions, being spaced from said for-

ward edge so that said paper remains in contact
with said band throughout more than one revo-
- Iution of said drum, and means carried by said

drum for holding said member in the last-men-

tioned position throughout a phlurality of reyo-

lutions of said drum.

27. In a duphcator a fra,me an 1mpro531on'_

drum rotatably mounted in said frame, a dupli-
cating band carried by said drum, means to feed
a sheet of paper to said band, means for strip-
ping said sheet from said duphoatmg and, a

member carried by said drum and movable into

two positions relative to said drum, said member,
while in one of said positions, being engageable

with the forward edge of said sheet to guide. it

to said stripping means and, while in the other of
said positipns, being spaced from said forward
edge s¢ that said paper remains in contact with

said ‘band throughout more than one revolution .

of said drum, and resilient means for holding.

said member Iin the last-mentioned ‘position
| throughout a plurality of re}{olutions of said drum

_tlons of said drum..

drum rotatably mounted in said frame, a dupli- -
‘cating band carried by said drum, means to feed 20

ping said sheet from said duplicating band, a
guide member carried by said frame and mov-
‘able into two positions relative to-said drum, said

28. In a duplicafor,- a fframe, afi impression
drum rotatably mount'(;d in said frame, a dupli-
cating band carried by said drum, means to feed
- & sheet- of paper to said band, means for strip-
ping said Sheet from said duplicating band, a° !
member carried by said drum and movable into
two positions relative to said drum, said member;

‘while in one of said positions, being engageable -

with the forward edge of said sheet to guide it to
“said strlppmg means and, while in the other of 10
said positions, being spaced from said forward |
edge so that said paper remains in contact with
said band. throughout more than one revolution
of sald drum, and resilient means. carried by said
drum for holdmg said member in the last-men- 15
tioned position throughout a plurality of revolu-

29. In 3 duplicator a frame an impression

a sheet of paper to said band, means for strip-

,member, while in one of said positions, being en- 25
gageable with the forward edge of said sheet to
guide 1t to said stripping means and, while in the
other, ‘of said positions, being engageable with -
said forward edge to guide it past said stripping
‘means s that'said paper remains in contact with 3¢
said bandf throughout more than one revolution
of said drum, and means for holding said mem-
ber in the last-mentioned position throughout )
plurality of revolutions of said drum. -
ALFRED MARCHEV
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