
Oct. 20, 1953 

Filed Feb. 24, 1949 

F. E. curtis 2,656,103 
PRINTING MACHINE 

73. Sheets-Sheet l 

272 war2zo 
77 af26/2 Z. Curzas 

  



Oct. 20, 1953 F. E. curtis 2,656,103 
PRINTING MACHINE 

Filed Feb. 24, 1949 73. Sheets-Sheet 2 

5,57942 
San 30 194G 

For dEC 94s 

4. 2O3 TDs sood 
RUSS CinfoN SPRINGR C 7s 699 

essa or 1f 2633 chAPin st $836.238 
wking W YA 

2224 

cost to A. P. 

) 24as 
223A 

277 ver2zar 
272/26/2 z Czar://s 

z/zzerzeas 

  



Oct. 20, 1953 F. E. CURTS 2,656,103 
PRINTING MACHINE 

Filed Feb. 24, 1949 73. Sheets-Sheet 3 

cLAREnce PAstnach C 6677 79 22f 

2.89 sha Aw -(1. 5,580685 
NEWNSnoon. A 2/5 w 

Crisin a xc-667.42 

ASMA widow or in a 55,580 686 
tory 

side MURN xcise 

tion st 55,560,758 
MAS 

Aek skins xc-564s 26 

Sour encod 
VA 

Russ canon striner celess see 

26ss cAPnes 890, 2 55,580649 
weno W, WA 

6,476.24. T 

14,686.59 T2 
(zvarzzzor 

7727.4/2 a.C.zirzas 
tez %24-- ~~~ 4 

  



Oct. 20, 1953 F. E. CURTS 2,656,103 
PRINTING MACHINE 

Filed Feb. 24, 1949 73. Sheets-Sheet 4 

- 

:is kO W eo a 

s s 

INVENTOR. 
7a-A/-Z Carfas 

477Oerveys 

  

  

  



2,656,103 F. E. CURTS 

PRINTING MACHINE 

Oct. 20, 1953 

73. Sheets-Sheet 5 Filed Feb. 24, 1949 

INVENTOR, 
'far//z Z. Curzas 

1-aea 4 
a 77 oaayat Ys 

BY 

  



2,656,103 F. E. CURTS 

PRINTING MACHINE 

Oct. 20, 1953 

73. Sheets-Sheet 6 
Filed Feb. 24, 1949 

77a/24// Z. Curf/s 
2-6-4------ 4 

a 7 oAQAYAYS 

  



Oct. 20, 1953 F. E. CURTS 2,656,103 
PRINTING MACHINE 

Filed Feb. 24, 1949 73. Sheets-Sheet 7 

-- 

a 22 
WWYYavaw.www.was O - a wakax ava Wawasawwawww.vaw.v. www.wav aaaaaaaa Paayaaaaaaaaaay 

22%22 

INVENTOR. 

ifar g/r? z. Curéas, 
- ~ 4 
a 77 oaayaf -s. 

  



Oct. 20, 1953 F. E. CURTS 2,656,103 
PRINTING MACHINE 

Filed Feb, 24, 1949 73. Sheets-Sheet 8 

v-u-P 

i. 

Awvary 7 oa 

777a 6/ A. CarA is 
or 56-4-1-1 4 

477OAenya YS 

    

  

  

  

  

  



Oct. 20, 1953 F. E. CURTS 2,656,103 
PRINTING MACHINE 

Filed Feb. 24, 1949 73 Sheets-Sheet 9 

- - - - - - - - - - co 

SNS 

S is .. 
NSSE - L. 

m 

() o 

ex 

E 

- -- 

ii 

--- f- -- -- -fi 
r---! 

eo 

NSNs 

sS 
E. 

Z222/eazor 
Z22/26/ 7. Cavarz's 

s/2aorvaez's 

  

  

  

  

  

  

  

  

    

  

  

  

    

  

  

  



2,656,103 F. E. CURTS 

PRINTING MACHINE 

Oct. 20, 1953 

==, 

73. Sheets-Sheet O 

?, L?ŽTI-III) E 

Filed Feb. 24, 1949 

(22 averazor 
-72/24/2 2. Carza's 

27 % - 4-2 4---- 
  

  

  

  

  

  

  



Oct. 20, 1953 F. E. CURTS 2,656,103 
S. PRINTING MACHINE 

Filed Feb, 24, 1949 73. Sheets-Sheet ll 

s 

s s T-JEE E 

Hig of A e 

Mra ver?(or 
27zo(/a Z, Curtis 

C& %-4-1-2 4 
t/zzorreg/s. 

  

  

  

  

  

  

  

  

  

  

  

  

  

  



Oct. 20, 1953 F. E. CURTIs 2,656,103 
PRINTING MACHINE 

Filed Feb. 24, 1949 73. Sheets-Sheet l2 

I 
II 

Arzwarazor 
a rare/ra Z. Curzas 

>fzaorrozz/s 

  



Oct. 20, 1953 F. E. CURTS 2,656,103 
PRINTING MACHINE 

Filed Feb. 24, 1949 73. Sheets-Sheet l3 

(i. Fr 
QI 

(i. 

A?/arazor 
772/24/da Z5. Curzas 

& 4-4-----e 4 

  

  

      

  

  

  

  

  

    

  

  

  

  



Oct. 20, 1953 F. E. CURTS 2,656,103 
PRINTING MACHINE 

Filed Feb. 24, 1949 73. Sheets-Sheet 4 

ay. 25 
WZ 2 

INVENTOR. 
>7a 6/6. Z: Carz is 

%-4---- 4 
477 oaaya Y. S. 

    

  

  



Oct. 20, 1953 F. E. CURIS 2,656,103 
PRINTING MACHINE 

Filed Feb. 24, 1949 73. Sheets-Sheet 5 

N 

Ir, | 
fills | 

ss. . . . W 
s NS N 

A SS ar 

SS - - N 

--- " - 

- 

ill a 

E-3SES: Vo w w SS Sy- SS 
NAS.--a y X t(s (6 : s&e it t t 

H Sé YUVrry 
(C) 

Zr2verazor 
7%.24/7. Carfa 

  

  

  

  

  

  

  

  

  

  

  

  

  

  



Oct. 20, 1953 F. E. CURTS 2,656,103 
PRINTING MACHINE 

Filed Feb. 24, 1949 73. Sheets-Sheet les 

d 2 % t 
N N N N 

N V0 Z 

S a % a 
V v S. 
S. S) S. S. 

W 

8 INVENTOR, 
$ >72/24/z. Cari/s 

BY 1 4, 

a 77 oeMaYs 

  

  

    

  



2,656,103 F. E. CURTS 

PRINTING MACHINE 

Oct. 20, 1953 

73 Sheets-Sheet lif Filed Feb. 24, 1949 

Aa2 ava72tor 

M/Z Carzas 2. 77; 
a? 

§§ S 

!' || Lae 

  



Oct. 20, 1953 F. E. curtis 2,656,103 
PRINTING MACHINE 

Filed Feb. 24, 1949 73 Sheets-Sheet 8 

NS N SSY EY: N NiseS NNN 4 

N 442 

GO Ye 

M axxYx SQ 

SN . 
setti 

O 

t 

s 
O eigo 

22222222222 

---.S. f. 

s s 

l 
s 

RS 
-- - s. 

s 

A. 

XS i S 

8s 
S S. l? reverazor 

77 af24/az. Curz/s 

>éZorzzzz's 

  

    

  

    

    

  

    

  

  

  

  

  

  

  

  



Oct. 20, 1953 F. E. CURIS 2,656,103 
PRINTING MACHINE 

Filed Feb, 24, 1949 73. Sheets-Sheet l9 

Eesa 

Ellisfits ... 4 - Naareassis 

R O areases 

Assa A579 

A29.36A 
- Assep 722 Yaga 

SS SSS 
ZS a.a. 

77a 7ast 779 

1524A. 

27. 56C 
225 777 

779 
1s24. 

7ao 
2 

“, / 7552 A23 
N 1. Isaac O 

77.3 y As2-1 As2O 

739 56D 206 2442 
77-> z-702A 26's - SSR V; 7oe R. séef - 2. 2. is6E 72 N773 

773 % 774 /MWAM7 oa 
N P 

776 ŽSoz 37.36 Yarza/2Z. Curz vs 
a 6-4-2-1 4 

177 oa/Yays 

  

    

  

    

  



,103 2,656 F. E. CURIS 

PRINTING MACHINE 

Oct. 20, 1953 

75 Sheets-Sheet 20 Filed Feb. 24, 1949 

s 77zoe/a A&T. INVENTOR. 

aZ7oa/yas 
%-4-4- 

-- IIIIII, II, III] 
    

  

  

  

  

  

  

  



Oct. 20, 1953 F. E. CURTS 2,656,103 

Filed Feb. 24, 1949 73 Sheets-Sheet 2l 

Y 

R 
r 

INVENTOR. 

72a24/22 A. Curéas 
"6-4. 1-2 4 

a 7 oa/Yafy5 

  

  

  

    

  



Oct. 20, 1953 F. E. CURTS 2,656,103 
PRINTING MACHINE 

Filed Feb, 24, l949 73. Sheets-Sheet 22 

s NY N N 

May 22 
t 

s K% 

2x2 
22222 

-SS-SNE 
IKII 

222222222222 

El 

N N 
SZZ 
22 

INVENTOR. 
77aaA/ZZ. Curzás 
"%-4-4- 

477 Oa/Yafys 

      

  

    

    

  

  

  

  

    

  

  



Oct. 20, 1953 F. E. CURTIS 2,656,103 
PRINTING MACHINE 

Filed Feb. 24, 1949 73. Sheets-Sheet 23 

334 

Aesos 

SER 
43.33% 

| 
w In veryroe 

77arzA/a. ZE. Curz/s. 
arz 2 4ee-ea 4 

a 77 oaMar Ys . 

    

  

  

  

  

    

  

    



Oct. 20, 1953 F. E. CURTS 2,656,103 
PRINTING MACHINE 

Filed Feb. 24, 1949 73. Sheets-Sheet 24 

see, . " see-is-e-A-7 
P3 

7 CO 

e 

INVENTOR. 
2%.4/? Z. Curz/s 
% - 4 

a 77OAAAYS 

  



Oct. 20, 1953 F. E. CURTS 2,656,103 
PRINTING MACHINE 

SNN. 
i: , V 

224 r. 
S. S S2 S. $6. 

al its 

NSR s 

Eater S 

a 2ZSNS g4GNS 
2,SKS SS S. N S 2 2 

%22zy'N& 

SSSN: INVENTOR. 
2 P P S 77 af24/2 2. Czvras 

O Yasas BY 

: ... No 
a 77 oaaya YS 

    

  

    

  

      

  

  



2,656,103 F. E. CURIS 

PRINTING MACHINE 

Oct. 20, 1953 

73. Sheets-Sheet 26 Filed Feb. 24, 1949 

INVENTOR, 

77aze/a Z. Curtas 
BY 

1-e 4 
177 oeMa/es 

§ 267 

  

  

  

  

  



Oct. 20, 1953 F. E. CURTIs 2,656,103 
PRINTING MACHINE 

Filed Feb. 24, 1949 73. Sheets-Sheet 27 

2 SSNs seat - l, zSNS % 
2. 

3N2, T. 
2NS 
Ettup N RSSNNN 

INVENTOR, 

7?ar 6/77 Z. Curzas 
BY 

a 77 oaMa Yis 

  



Oct. 20, 1953 F. E. CURTS 2,656,103 
PRINTING MACHINE 

Filed Feb. 24, 1949 73. Sheets-Sheet 28 

l-- - - - - - ---------------- 

INVENTOR. 
272/2/6/2Z. Curz/s 
BY 

area. 4 

477OAe/YAys 

  



Oct. 20, 1953 F. E. CURTS 2,656,103 
PRINTING MACHINE 

Filed Feb. 24, 1949 73. Sheets-Sheet 29 

7. -- 2. 64 SA: 
St. r sy : t &n AEI 

gin. Timit At t' ty Gritis, it L 6Os 
all e 

C2a 
w 

M 

%2 
2. 

S. A N3 as 
f 

Y. 

7?ar2//? A 
BY 

INVENTOR. 
CLAZ/s 

4 sea. 4 

  

    

  

  

  

  

  



Oct. 20, 1953 F. E. CURTS 2,656,103 
PRINTING MACHINE 

Filed Feb. 24, l949 73. Sheets-Sheet 30 

| -----1 
(; 

2 : as 16/7, 
- as x 

f ... 
lozzi 

y 

Sisi (, O3: wa 

2 

INVENTOR. 

2744/r 7. Cura/s B 

477 OAAWas Y.5 

  

  

  

  

  

  



Oct. 20, 1953 F. E. CURTS 2,656,103 
PRINTING MACHINE 

Filed Feb. 24, 1949 73. Sheets-Sheet 3l 

INVENTOR. 
N-- 2%g4/. Z. Curzas 

477 oe/YaYs 

  



Oct. 20, 1953 * F. E. CURTS 2,656,103 
PRINTING MACHINE 

Filed Feb, 24, l949 73. Sheets-Sheet 32 

zy 
s 

Para. 

is 6. 
V 

SNS 

hii z. FC. 
S. asy 26-4- 4-reelé 4 

aZZoeMafres 

  

  

  

  

  



Oct. 20, 1953 F. E. CURTIS 2,656,103 
PRINTING MACHINE 

Filed Feb, 24, 1949 73. Sheets-Sheet 33 

INVENTOR. 

Z24.4% Z. Curats 
1-2 4 

477Cema Yis 

  



Oct. 20, 1953 F. E. CURTS 2,656,103 
PRINTING MACHINE 

Filed Feb, 24, 1949 73. Sheets-Sheet 34 

7 areA/z Z Carzas 

-/zzorrezs 

  



Oct. 20, 1953 F. E. CURTS 2,656,103 
PRINTING MACHINE 

Filed Feb. 24, 1949 73. Sheets-Sheet 35 

INVENTOR, 

a/24/7 Z. Curzas 
"a 

af77 Oayat Ys 

  



Oct. 20, 1953 F. E. CURTS 2,656,103 
PRINTING MACHINE 

Filed Feb, 24, 1949 73. Sheets-Sheet 36 

Sar NN 
aaaaaa 

est 1. 2 
Wass 2 

S 76 
C Rs en Naza7-INSN NN N 

rez - See : 
. . . . In 2 
sists Ny NS s 

76.5 

27 2222 

y s S t - s 

22222 44 it. d 
SND's N NS N --1 Nin 

Z721/era Zor 
77ar A/a. Z. Curtis 

  

  

  

  

  

    

  

  

  

  

  

  

  

  

  

  



Oct. 20, 1953 F. E. CURIS 2,656,103 
PRINTING MACHINE 

Filed Feb, 24, 1949 73 Sheets-Sheet 37 

INVENTOR, 
77 af24/7. Z. Cars 

E. 
a Zoaaya is 

  



Oct. 20, 1953 F. E. CURTIs 2,656,103 
PRINTING MACHINE 

Filed Feb, 24, 1949 73. Sheets-Sheet 38 

INVENTOR, 

77arz (/ Z. Carfs 
"6-4-e 4 

477 oaAYA Ys 

  



Oct. 20, 1953 F. E. CURTS 2,656,103 
PRINTING MACHINE 

Filed Feb, 24, 1949 73 Sheets-Sheet 39 

or 
24-te 97. Eee-- 

t : 
as 

?oo 

i -si-E E. P 
E-II- -- --- I - I - it Affo 
ti-ses-E s -H -- H-s E = E=- 

W2 

|-|| 
ill 

- I 
= - E = 

Zay Vary7OAp 
77 af24/7 2. Cevrays 
or 64----- 4 

M77oaAYAYS 

  

  

  

    

  

  

    

  

  

  



Oct. 20, 1953 F. E. CURTS 2,656,103 
PRINTING MACHINE 

Filed Feb. 24, 1949 

f 
a- - - - - o 

LE 
So KS S 

r i.S. Fifts) S. 

73 Sheets-Sheet 40 

Ay/A/Y7 Oa. 

ZarzA/ A. Curzas 
* 64- 4-e-4 1-e--- 

a 77 oamya Yes 

    

  

  

  

  

  



Oct. 20, 1953 F. E. CURTS 2,656,103 
PRINTING MACHINE 

Filed Feb. 24, 1949 73 Sheets-Sheet 4l 

//A //73 

(SCOO | | 
202 

Mo?to 

TeS 

S 

2 

NSors 

sOE. 
INVENTOR, 

7face/2 7. Curtis 
'4-4- 4-e 4 

Azzoema Yis 

  

  

    

  

  

  

  

  



2,656,103 F. E. CURTS 

PRINTING MACHINE 

Oct. 20, 1953 

73. Sheets-Sheet 42 Filed Feb. 24, l949 

~~' 

22/7 trz// 

J^vemy 7 oz 
(A / Z. Czart's 

a 77 oQMayes. 

aré-4--- 4 

  

  

  

  

  



Oct. 20, 1953 F. E. CURTIS 2,656,103 
PRINTING MACHINE 

Filed Feb. 24, 1949 73. Sheets-Sheet 43 

i 's 
(i. 

(G) 

S. e 

S 

l 

, 

Y. 
r 

- 3 w 

--HE 
i 
l 

SS 

INVENTOR. 

77av?/ 2. Czerzas 
%-1 4 

a 77aeMay’s 

  

    

  

  

  

  

  



Oct. 20, 1953 F. E. CURTS 2,656,103 
PRINTING MACHINE 

Filed Feb, 24, l949 73 Sheets-Sheet 44 

Ayva/y7oa 

27.27.6/ Z. Carza’s 
asy- %-4-1-2 4 

a 77 oatya Yes 

  



Oct. 20, 1953 F. E. CURTS 2,656,103 
PRINTING MACHINE 

Filed Feb, 24, l949 73. Sheets-Sheet 45 

77a/24/z. Czarz/s 
Asy %-- 4a62 4------ 

/477 oaaye Ys 

  



Oct. 20, 1953 F. E. CURTS 2,656,103 
PRINTING MACHINE 

Filed Feb, 24, 1949 73. Sheets-Sheet 46 

or ini, 
ASE 

INVENTOR, 
77a/A/- Z. Cz/ rzas 

N. "%--- 6-- 
a 77 oa/Ya YS 

  



2,656,103 F. E. CURTS 

PRINTING MACHINE 

Oct. 20, 1953 

73. Sheets-Sheet 47 Filed Feb, 24, 1949 

} (N) 

INVENTOR. 

-77ar 6/2 Z. Curzis 
6-4-2 4 

a 77 oamy afys 

  



Oct. 20, 1953 F. E. CURTS 2,656,103 
PRINTING MACHINE 

Filed Feb. 24, 1949 73. Sheets-Sheet 48 

8. i 
4.1.1 

i/ H 
n r 

2. i2 E 

S 

ww. 

S 

3 Sis INVENTOR. 
v O S. 77ar///? Z. Curzas 

BY 

%.-- 4-4 4 
477 oa/ya YS 

s 

  

  

  

  

  

  

  

  



2,656,103 F. E. CURTS 

PRINTING MACHINE 

Oct. 20, 1953 

73. Sheets-Sheet 49 Filed Feb 24, 1949 

(ZZZZZi East Tao O 

N N N. y 
A. 

  



Oct. 20, 1953 F. E. CURTS 2,656,103 
PRINTING MACHINE 

Filed Feb. 24, 1949 73 Sheets-Sheet 50 

------ zzers : 
"v NE --- -S SS s 

N 

INVENTOR. 

7:64/7 Z. Curavs 
4-4- 

a 77 oa/YafyeS 

  



Oct. 20, 1953 F. E. CURTS 2,656,103 
PRINTING MACHINE 

Filed Feb. 24, 1949 73. Sheets-Sheet 51 

INVENTOR. 
7ar (/ Z. Curavs 

BY is . 

a 27 oa Ma YS 

  



2,656,103 F. E. CURTS 

PRINTING MACHINE 

Oct. 20, 1953 

73. Sheets-Sheet 52 Filed Feb, 24, 1949 

N 

BY 

a 77 oamyASYS 

  



2,656,103 

73 Sheets-Sheet 53 

2ZZZZ 

Aaaavaaraayavaya 

s 
INVENTOR. 

a 77 oaaya Yes 

e Z. Czarz/ 

14. - 4 
27a/24/ 

F. E. CURTS 

PRINTING MACHINE 

Oct. 20, 1953 

Filed Feb. 24, l949 

N S. NS 
SN 
SS 

  



Oct. 20, 1953 F. E. CURTS 2,656,103 
PRINTING MACHINE 

Filed Feb. 24, 1949 73. Sheets-Sheet 54 

t 

2 S5 NZ2 

N 

2S YasanaYaaS maNaNas 2 
N 2. 22 S. 

- E - - - E - C N 

2 2s. 2 Za %3ad SNKNS2. SZ 

INVENTOR. 

>7 af24/2- Z. Carts 
6-4----, 4 

477 oeMa YS 

  



2,656,103 F. E. CURTS 

PRINTING MACHINE 

Oct. 20, 1953 

73. Sheets-Sheet 55 Fied Feb 24, 1949 

e 

s 
INVENTOR. 

WPZ Cz/ra/ 

area 

477OAQA/A Ys 

z-7a/24/ 
BY 

Tij 

  

  
  

  

  

  

  

  

  

  



Oct. 20, 1953 F. E. CURTS 2,656,103 
PRINTING MACHINE 

Filed Feb, 24, 1949 73. Sheets-Sheet 56 

P INVENTOR, F 

S. 77arzA/2 2. Czarz/s 

AZZoa/ya Y.5 

  



2,656,103 F. E. CURTIS 

PRINTING MACHINE 

Oct. 20, 1953 

73 Sheets-Sheet 57 Filed Feb. 24, 1949 

WVA/yoAce 

77 arre/7e Z. Ceras 
asy 

a 7 oaayas Ys 

  



Oct. 20, 1953 F. E. CURTS 2,656,103 
PRINTING MACHINE 

Filed Feb, 24, 1949 73. Sheets-Sheet 58 

Asia 
." hill 

I | 

NSNS N 

RO-R- 

INVENTOR. 

77a 24//? Z. Curris 
BY 14- 12a4 4.-- 

a 77OAP/YAYS 

    

  

  

  

  

  

  

  



Oct. 20, 1953 F. E. CURTIs 2,656,103 
PRINTING MACHINE 

Filed Feb. 24, 1949 73. Sheets-Sheet 59 

INVENTOR, 

- 77-a/A/Z. Curz's 
Y "64 - 2 

177 OAAYAYS 

  



Oct. 20, 1953 F. E. CURIS 2,656,103 
PRINTING MACHINE 

Filed Feb. 24, 1949 73. Sheets-Sheet 60 

s 

5 
I 

//YVaay7oe 
MLN / O 27a24/2 Z. Carzas 

As26 As27 (52s aré-4- 42a4- (?---- 

4?70AeMA 15 

  

  

  



Oct. 20, 1953 F. E. CURTS 2,656,103 
PRINTING MACHINE 

Filed Feb, 24, 1949 73. Sheets-Sheet 6l. 

P2 or TAs no secon 

2. An S Ad R 
NY 

A1 451 

A526 C. As27c AS2st 
PRINT AND skip Adding MAC NE transAtoR 

fav3.5 
357 ZW Va M7 coa 

>7a/A/7 Z7. Curzas 

177 oa/Yafx15 

  



Oct. 20, 1953 F. E. CURTS 2,656,103 
PRINTING MACHINE 

Filed Feb. 24, l949 73. Sheets-Sheet 62 

roverz (or 
7772/74/re Z5. Car/vs. 

37%.-- 4-rea’ 6--- 
24Azorrez/5 

  



2,656,103 F. E. CURTS 

PRINTING MACHINE 

Oct. 20, 1953 

73. Sheets-Sheet 65 Filed Feb. 24, 1949 

16// 

averazor 
7ar s k/Curti 

9% - 4 
Aorregg/s 

  

  

  

  

  

  

  

  

  

  



2,656,103 F. E. CURTS 

PRINTING MACHINE 

Oct. 20, 1953 

73. Sheets-Sheet 64 Filed Feb, 24, 1949 

?--~T~~~~T~T-TOE-TOE-ICIC-IK-CI 
2 

2-4-6 C1-Crea-- 

Ayvatay/oe. 
77 af2.6/2 a. Carris 
6.4. 

a 77 or Ma Y(5 

s   

  

  

  

  

  

  

  

  



Oct. 20, 1953 

Filed Feb. 24, 1949 

s 

EHEET is 

F. E. CURTIS 2,656,103 
PRINTING MACHINE 

73 Sheets-Sheet 65 

aS w s SS n 

y Ellis II it?elf en 

ASHHA i. - A.A.------ 

Title big of n SH All Pisis 

s 

s s s 
s INVENTOR, 

f7ar2/6/2 2s. Curf/s 
BY 

a 77 Oaya Y.5 

  

  

  

  
  

  

  



2,656,103 F. E. CURTS 

PRINTING MACHINE 

Oct. 20, 1953 

73. Sheets-Sheet 66 Filed Feb, 24, 1949 

| 

7-7 ar/// 7. Carr 

1-C 6 
A 77OAny E YS 

-2 Asy 

  

  



Oct. 20, 1953 F. E. CURTS 2,656,103 
PRINTING MACHINE 

Filed Feb. 24, 1949 73. Sheets-Sheet 67 

$ INVENTOR, z7arze/- Z. Curtis 
BY 

A 77 oanya Yas 

  





2,656,103 F. E. CURIS 

PRINTING MACHINE 

Oct. 20, 1953 

Filed Feb. 24, 1949 73 Sheets-Sheet 69 

/re erador 

-T I-ITTII • 
—Iøkoodig II nº - mº?syn 

7. Cera's 
azeee 

  

  

  

  

  

  

  

  



2,656,103 F. E. CURTS 

PRINTING MACHINE 

Oct. 20, 1953 

73. Sheets-Sheet 70 Filed Feb, 24, 1949 

25. Curtis /a 77a-AA 
296 zosuvs K4 og og 

9 Sle, asu2S K?230S 

· 

22,6€. 
/éorreggas 

  



,656,103 2 F. E. CURTS 

PRINTING MACHINE 

Oct. 20, 1953 

73 Sheets-Sheet 7l Fied Feb. 24, 1949 

Arawerador 
Arara /eas. Curls 

| 

paa- 234 aaq yuyud 

I 

I 

%-2-2 6 
4o rreg/es 

gy 

  

    

  

  

  

  

  

  

  

    

  



2,656,103 F. E. CURTS 

PRINTING MACHINE 

Oct. 20, 1953 

73. Sheets-Sheet 72 949 Filed Feb. 24, 

=EEEEEEEEZ-~T~ — «» 

  

  

  

  

  

  

    

  
    

  

  

  



2,656,103 F. E. CURTS 

PRINTING MACHINE 

Oct. 20, 1953 

73. Sheets-Sheet 73 Filed Feb, 24, 1949 

TT, TOEN)———?Z, 
<— ———ja 

Irelatztor 
arzk/ir Z. Curtis 

Aforress 
is 7%-4-4-2 C2 

zy-6, 

  

  

  

  

  

  

  

  

    

  

  

    

  

  

    

  



Patented Oct. 20, 1953 2,656,103 

-- A-Y-- Y , 

UNITED STATES PATENT OFFICE 
2,656,103 

PRINTING MACHINE 
Franklin E. Curtis, willoughby, Ohio, assignor to 
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This invention relates to printing machines aid particularly to printing machines for pro 
ducing business instruments from and under con 
trol dif individual printing and control devices 
that are passed one by one through the machine. 

In the production of checks, bills and like 
Bisiness instruments that involve money 
anotints, it has been found to be advantage 
outs to utilize individual printing and control de 
vlees' for the printing of the changeable data 
included in the successive business instruments, 
and stree such printing and control devices may 
Bear coded representations of numerical amounts, 
it is also advantageous to utilize such coded data 
representations for controlling the printing of 
naohey ahnounts on such business instruments. 
The primary object of the present invention is 
to facilitate such use of printing and control 
devices in the production of business instru 
ments, and a further and related object is to 
enable this to be accomplished in such a way 
that proof sheets may be concurrently produced 
showing the changeable data and the money 
amounts included in such individual business in 
Where individual printing" and control devices 

are passed through a machine for the produc 
tion of business instruments, the numerical or 
money; amounts that are to be produced in print 
ed" form: on the individual business instruments : 
are governed by the coded data representations 
included on such printing and control devices, 
and a further object of the present invention 
is to enable such data representations on indi 
vidual printing and control. devices to concur 
rently governand'set up all of the printing and 
other means which are to produce, numerical 
data". On the individual sheets as well as on the 
proof sheets. - - - - - - - - 

Further and related objects of the present in 
vention are to enable punching means and print 
ing means to be concurrently set up, and to 
enable this to be readily accomplished from and 
under control of data representations carried by 
individual printing devices. More specifically, 
it is an object of the present invention to afford 
a simple and positive interconnection between 
the set-up means of a variable printing mech 
anism and a punching mechanism so that these 
mechanisms will be concur et up to pro 
mounts. A related object is to utilize such a variable printer including accumulating means 

and to so interconnect the driving mechanisms 
of such a variable printer and punching mech. 
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anism that the variable printer may, upon oc 

utilized to take and control the print 
tals while the punching mechanism re 

hains inactive, and more specifically, it is an 
object to enable the feeding of individual busi 

ruments through the machine to be 
by the punching mechanism while the 

ariable printer and its related adding 

In printing machines of the character to which 
the present invention relates, it is desirable to 
cause continuous operation of the machine 
wherever possible, and to this end means have 
been afforded in prior machiiries whereby a new 
supply of printing and control devices might be 
loaded into the machine during continued op 
eration of the machine, and means have also 
been afforded for enabling printing and control 
de 3. from the collecting tray 
during continuous operation of the machine 
(uch means for enabling the removal of print 

ing and control devices from the collecting tray 
have, however, been relatively complicated and 
expensive, and a further' object of the present 
invention is to simplify the structure for ac: 
complishing this result. A related object is at 
ford resilient retaining means in the collecting 
tray for acting upon the printing and control 
devices to retain the same in upright positions, 
even though the most advanced of these print 
ing and control devices may be manually re. 
moved from the tray, and a further object is to 
eliminate the necessity for the presence of a fols 
lower in a collecting tray in certain portions of 
the tray filling operations. 
In printing machines of the aforesaid charac. 

ter, it is quite common to use roller platen struc 
tures whereby a resilient platen roller is moved 
across the paper so as to press the same into 
printing cooperation with the printing means 
of the printing and control devices, and anima 
portant object of the present invention is to 
improve such roller platen structures. More 
specifically, it is an object of the present in 
vention to afford a printing machine in which 
a roller platen structure attains its printing co 
operation with the printing means of the print 
ing and control devices simply through K. 
ment of the platen in a horizontal plane, and 
a related object is to enable such a roller platen 
structure to attain the desired printing coop. 
eration without the necessity for imparting up 
Ward or withdrawing movements to the platen 
roller at the end of its printing operation. 
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Printing machines of the aforesaid character 
are, of course, relatively complicated in their 
structure and operation, particularly where se 
lector mechanisms are afforded for attaining 
print-Skip operation of the machine under con 
trol of identifying means on the individual print 
ing and control devices, and a further object of 
the present invention is to enable such print 
ing machines to be constructed in major units 
that may readily be moved into assembled re 
lationship. Other and related objects are to 
enable major units of such a printing machine 
to be connected together in such a way that 
drive or power connections between the indi 
vidual units are established as an incident to 
the physical association of such units, and to 
enable selective set-up arrangements involving 
physical motion transmitting means to be sim 
ilarly associated in the course of the connection 
of such machine units. 
In the operation of machines of the aforesaid 

character where selector mechanism is employed, 
the operation of such selector mechanism is to 
prevent operation of mechanisms such as the 
platen of the machine where a printing device 
is to be skipped, and a further object of the 
present invention is to simplify the attainment 
of Such controlling Operations. More specifi 
cally, it is an object of the present invention 
to afford a control clutch arrangement in such 
printing machines whereby the clutch normally 
tends to remain in its engaged and driving re 
lationship and wherein means are afforded for 
disengaging such clutch for but a single cycle 
in response to a simple control operation that 
is rendered effective upon the clutch control 
mechanism. More specifically, it is an object of 
the invention to afford a clutch mechanism 
which may be readily disconnected by a simple 
control operation that may be performed by elec 
trical means, and to afford means in aSSociation 
with the clutch whereby in response to mechan 
ical movements of the other elements of the 
machine the clutch may be quickly restored to 
its connected relationship in proper timed re 
lationship with respect to movements of other 
elements of the machine. 
Where sheets are fed through a printing na 

chine by means including a feed tape, it is cus 
tomary to employ skid rollers for maintaining the 
sheets in the desired engagement with the feed 
tape, and it is a further object of the present in 
vention to improve the mounting of such skid 
rollers and to accomplish this in such a Way that 
the skid rollers of the printing machine are 
readily shiftable as a unit from their normal Op 
erating positions to out-of-the-Way positions so 
as to enable the sheet guideway to be readily 
cleared when the need to do this arises. 
Where numerical data, representations are in 

cluded on printing and control devices and are 
utilized to govern associated means in the Ina 
chine such as a variable printer, it will be recog 
nized that a sensing operation performed at a 
sensing station when no printing device is present 
will normally cause a setting-up operation, be 
cause all of the sensing elements Will become 
effective, and under normal conditions this 
obviously incorrect sensing operation would be 
transmitted to the mechanism that is set up or 
controlled in accordance with the sensing Opera 
tion. It is, therefore, another and important 
object of the present invention to render the 
transmission of the results of Such a Sensing Op 
eration dependent upon the presence or absence 
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4. 
of a printing and control device at the sensing 
station, and more specifically it is an object of 
the present invention to sense the presence or 
absence of a printing device at the sensing sta 
tion in each operation of the sensing means, and 
to govern the controlling action of the numeri 
cal Sensing means in accordance with the sensed 
presence Or absence of a printing and control de 
Vice at the sensing station. 
In printing machines of the aforesaid charac 

ter in which selector mechanism has been used, 
it has been the usual practice to sense the identi 
fying means of the printing and control devices 
in the cycle preceding the cycle in which the 
printing operation is to take place, and where it 
has been necessary to utilize such printing and 
control device to perform more than one printing 
operation, it has been necessary either to perform 
all of Such printing Operations in the next ma 
chine cycle, or to afford Storage mechanism 
whereby to preserve the results of the selector op 
eration until the subsequent cycle in which the 
additional impression is to be made from the 
printing and control devices. In view of the 
foregoing, it is a further object of the present in 
vention to enable the sensing operations in re 
Spect to each printing device to be accomplished 
in the same cycle in which the first printing op 
eration is to take place with respect to such 
printing device, thereby to simplify the operation 
and Control of printing machines of the kind to 
Which the present invention relates. More spe 
cifically it is an object of the present invention 
to enable printing and controi devices to be 
sensed insofar as the identifying means thereof 
may be concerned in a first portion of a particu 
lar machine cycle, and to thereafter move the 
printing device to a first printing Station where 
the printing operation is controlled in accord 
ance with Such sensing operation, and at the 
same time to set up the Controls that are to be 
effective in the next machine cycle wherein the 
printing device Will be advanced to another print 
ing Station. Related objects are to enable the 
sensing of the identifying means for selecting 
purposes to be accomplished in Such a way as to 
materially simplify the setting up of related 
variable printers, punches and the like, and to 
accomplish this in Such a way that the Selector 
control action on Successive printing operations 
in respect to each printing and control device are 
materially simplified. 
Other and further objects of the present in 

vention will be apparent from the following de 
Scription and claims and are illustrated in the 
accompanying drawings which, by Way of illus 
tration, shows a preferred embodiment of the 
present invention and the principle thereof and 
What I now consider to be the best node in which 
I have contemplated applying that principle. 
Other embodiments of the invention embodying 
the same or equivalent principle imay be used 
and structural changes may be made as desired 
by those skilled in the art without departing 
from the present invention. 
In the drawings: 
Fig. 1 is a perSpective view of a machine em 

bodying my invention; 
Fig. 2 is a plan view of a printing and control 

device of the nature passed through the machine 
illustrated in the accompanying drawings; 

Fig. 3 is a diagrammatic view illustrating the 
code in accordance with which perforations are 
afforded in the printing and control device shown 
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a Fig. 2 to afford, representations of numerical 
anaounts; 

Fig. 4 is an elevational view of a typical sheet 
printed in the machine.shown in the accompany 
ing drawings, this: sheet in the present instance 
being in the form of a check; 

Figs. 5, 6 and 7 are fragmentary elevational 
views showing different forms of proof sheets 
and totals imprinted thereon in the course of op 
eration of the raachine; 

Fig. 8 is a plan view of a portion of the mech 
alaisna, appearing at the: right-hand end of Fig. 
li and in which: the apparatus is illustrated. With 
gertain of the cover plates removed; 

Fig. 8A is a view, illustrating the way in which 
the Counters on the punching unit serve to. Con 
to switches-associated therewith; 

Fig. 9- is a vertical sectional view taken. Sub 
stantially on the line 9-9. On Fig.8; 

Fig. 10 is a transverse sectional view. taken 
substantially. On the line 0-0 on Fig. 8; 

Fig. 11 is a fragmentary detail view taken sub 
stantially on the line --- on Fig. 10; 

Figs. 12, 13 and 14 are transverse sectional del 
tail views taken substantially, and respectively. On 
the lines 2-2, 3-3 and 4-4 on: Fig. 8; 

Fig. 15 is a detail view taken substantially. On 
the line. 5-5. on Fig. 14; 

Fig. 16 is a transverse sectional view taken sub 
stantially on the line: 6-6 on Fig. 8, 

Fig. 16A is a vertical sectional view illustrat 
ing the feed roller mechanism between the 
punching unit and the adjacent variable print 
ing unit; 

Fig. 16B is a view, taken along the lines, 6B- : 
-6B of Fig. 8; 
Fig. 16C is a plan view, of the mechanism shown 

in Fig. 16B; 
Fig. 16D, is a sectional view...taken along the 

line: SD-6D of Fig. 16C. 
Fig. 17 is a plan view of a portion: of the appa 

ratus illustrated at the left-hand end of Fig. 1 
and in which certain parts are broken away; 

Fig. 18 is a plan view of a-portion of the appa 
ratus illustrated in Fig. 17. and drawn to a larger 
scales than Fig. 17; 

Fig. 19 is a transverse sectional detail: view 
taken substantially on the line f9-9 on Fig.18 
and drawn to a larger scale than Fig. 18; 

Fig. 20, is a vertical sectional wiew.. showing 
certain of the mechanisms, illustrated in plan 
view. in Figs... 8 and 17; 

Fig. 21 is a vertical: view, drawn to an enlarged 
scale: of the portion of the mechanism illustrated 
at the lower, right-hand.corner of Fig. 20; 

Rig. 22 is a horizontal sectional view taken Sub 
stantially on the line. 22-22. On Fig. 21; 

Fig. 22A is a cross sectional: view. illustrating 
details of an overrunning clutch, the view, being 
taken along the line 22A-22As of Fig. 22; 

Figs. 23, and 24 are fragmentary detail plan 
views of portions of the control mechanism for 
the apparatus illustrated in Figs...21 and 22; 

Fig. 25 is a. plan sectional detail, view taken 
substantially on the line 25-26 on Fig. 21; 

Figs. 26 to 29, inclusive, are vertical transverse 
sectional views taken substantially. and respec 
tively on the lines 26-26, 27-27, 28-28 and 
29-29, on Fig. 21; 

Fig. 30 is a transverse sectional detail view 
taken substantially on the line 30-30 on Fig.25 
and drawn to a larger Scale than Fig. 25. 

Fig. 31 is a detail sectional view, taken sub 
stantially on the line 3f-3 on Fig. 30; 

Fig. 32 is a perspective detail: view of the driv 
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ing means and controls: therefor shown in: Figs. 
20, 2 and 22; 

Fig. 33 is a vertical Sectional detail. view taken 
along the guideway through which the printing 
and control devices are advanced through the 
machine and looking toward...the left as the ma 
chine is viewed in Fig. 1; 

Fig. 33A is a sectional view taken along the 
line 33A-33A on Fig. 33; 

Fig. 34 is a vertical. sectional detail view taken 
Substantially on line 34-34 on Fig. 33; 

Fig. 35 is a sectional detail view drawn to an 
enlarged scale of a portion. Of the mechanism ill 
lustrated in Fig. 34: 

Fig. 36 is a fragmentary detail view of a por:- 
tion of the mechanism illustrated.at.the lefthand 
end of Fig. 33 and drawn to a larger scale than 
Fig. 33; 

Figs. 36A, 36B, 36C and 36D are sectional 
views taken substantially, and respectively on the 
lines. 36A-36A, 36B-36B, 36C-36C and 36D 
36D on Fig. 36; 

Fig. 36E is a sectional view taken along, the 
line 36E-36E of Fig. 36D; 

Fig. 37 is a fragmentary plan view taken. Sub 
stantially. On the line 3-37 on Fig. 36 and drawn 
to a larger scale than Fig. 36; 

Fig. 38 is a vertical longitudinal sectional view 
taken Substantially on the line: 38-38. On Fig. 
37; 

Fig. 39 is a Sectional detail view taken: sub 
stantially on the line 39-39 on. Fig. 38; 

Fig. 39A is a perspective detail view of a spring 
plate employed in the means effective to advance 
printing and control devices through the guide 
way therefor; 

Fig. 40 is a fragmentary detail view.taken sub 
stantially on the line 40-40; on Fig. 37; 

Fig., 41 is a plan view similar to Fig. 37 show 
ing the forward end of the guideway through 
which the printing and control devices are: ad 
vanced through the machine; 

Fig. 42 is a fragmentary plan view of a portion 
of the printing device guideway from which cer 
tain of the parts have been removed;. 

Fig. 43 is a longitudinal sectional view, taken 
Substantially on the line 43-43 on: Fig. 4:1; 

FigS. 44. and 45 are transverse sectional views 
taken Substantially, and respectively on the lines 
44-44 and 45-45 on Fig. 37; 

Fig. 44A is a horizontal sectional view taken 
Substantially on the line. 44A-44A on Fig. 33; 

Fig. 46 is a transverse sectional view taken 
Substantially on the line. 46-46. on Fig. 41; 

FigS. 47 and 48 are sectional detail views taken 
Substantially and respectively on the line. 47-47 
and 48-48 on Fig. 33; 

Fig. 49 is a transverse vertical sectional view 
taken along the platen mechanism of the illus 
trated machine looking toward, the left as the 
machine is viewed in Fig. 1; 

Fig. 50 is a detail plan view. taken substantially 
On the line 50-50 on Fig. 49; 

Fig. 51 is a vertical transverse sectional view 
taken Substantially on the line. 51-5 on Fig. 50; 

Fig. 52 is a Sectional view showing a portion 
of the apparatus illustrated in Fig. 51 in another 
position thereof, and which is drawn to a larger 
scale than Fig. 51; 

Fig. 53 is a longitudinal sectional view taken 
substantially on the line 53-53 on Fig. 54; 

Fig. 54 is a fragmentary plan view. taken sub 
stantially on the line 54-54 on Fig. 53; 

Fig. 55 is a fragmentary detail view taken sub 
stantially, on the line 55-55 on Fig. 54; 
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Fig. 56 is a fragmentary plan view of a por 
tion of the apparatus illustrated in Fig. 54; 

Fig. 57 is a sectional detail view taken Sub 
stantially on the line 57-57 on Fig. 56: 

Fig. 58 is a sectional detail view taken Stig 
stantially on the line 58-58 on Fig. 54; 

Figs. 59 and 60 are sectional detail views taken 
substantially and respectively on the lines 59-59 
and 60-6 on Fig. 56; 

Fig. 61 is a vertical fragmental elevational 
view of the drive unit for the platen devices ill 
lustrated in FigS. 49 to 60, inclusive; 

Fig. 62 is a perspective detail view of a clutch 
arrangement employed in the drive unit Shown in 
Fig. 61; 

Fig. 63 is a vertical transverse Sectional view 
taken substantially On the line 63-63 in Fig. 61; 

Fig. 64 is a plan detail view taken Substan 
tially on the line 64-64 on Fig. 63; 

Fig. 65 is a vertical transverse view of a por 
tion of a special platen arrangement employed 
in the machine; 

Fig. 66 is a vertical sectional view taken Sub 
stantially on the line 63-66 on Fig. 65; 

Figs. 67, 68 and 69 are detail views of the can 
arrangement appearing at the lower end of Fig. 
66; 

Fig. 70 is a vertical view partly in section look 
ing in at the front of the machine toward an 
other of the platen devices employed in the Ina 
chine; 

Fig. 71 is a fragmentary detail view taken Sub 
stantially on the line Si-E on Fig. 70; 

Fig. 72 is a plan view of the device illustrated 
in Fig. 70; 

Fig. 73 is a plan view taken Substantially On 
the line 73-73 on Fig. 70; 

Fig. 74 is a fragmentary plan detail view of the 
portion of the printing device guideway that is 
associated with the platen mechanisin ShoWn in 
Figs. 70 and 72; 

Fig. 75 is a longitudinal sectional view taken 
substantially on the line 5-5 on Fig. 74; 

Figs. 76, 77 and 78 are transverse detail views, 
partly in section, illustrating safety devices emi 
ployed in association with the feed illustrated in 
the machine; 

Fig. 79 is a transverse Sectional detail view, 
partly in section, of a portion of the driving ele 
ments employed in the machine; 

Fig. 80 is a fragmentary plan view of a portion 
of the guideway through which the printing and 
control devices are advanced through the na 
chine and showing a part of the sensing mecha 
nism adapted for cooperation with the printing 
and conticol devices; 

Fig. 8 is also a fragmentary detail plan view 
of the arrangement Shown in Fig. 80 but from 
which the sensing head has been eliminated; 

Fig. 8A is a detailed view of a guide element 
included in the structure of Fig. 81; 

Figs. 82 and 83 are sectional detail views taken 
Substantially and respectively on the lines 82-82 
and 83-83. On Fig. 80; 

Fig. 83A is a plan detail view of a plate in 
cluded in the structure shown in Fig. 83; 

Fig. 833 is a Sectional detail view taken Sub 
stantially on the line S3B-33B on Fig. 83; 

Fig. 84 is a fragmentary perspective detail view 
showing the manner in which the two main units 
Of the machine as illustrated in Fig. 1 may be 
separated one from the other; 

Fig. 85 is a vertical detail view illustrating a 
portion of the elements including the unit ap 
pearing at the right-hand side of Fig. 84 through 
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the intermediary of which interconnections are 
established between operative elements and de 
vices respectively included in the units shown in 
separated relation in Fig. 84, such view being 
taken on the line 85-85 On Fig. 89; 

Fig. 86 is a detail view of elements related to 
those shown in Fig. 85 as these are included in 
the unit appearing at the left in Fig. 84, Such 
view being taken on the line 86-86 on Fig. 89; 

Fig. 87 is a detail view, drawn to an enlarged 
scale, of the connecting devices shown in Fig. 86; 

Fig. 83 is a schematic view illustrating the 
manner in which an operative connection is 
established between devices respectively included 
in the two units shown in Separated relation in 
Fig. 84; 

Fig. 89 is a vertical view showing the inter 
connection established between operative devices 
respectively included in the units shown in Sepa 
rated relation in Fig. 84, these units and these 
elements shown in interconnected relation in Fig. 
89; 

Fig. 90 is a fragmentary plan view of the al 
rangement shown in Fig. 89; 

Fig. 9i is a detail view taken Substantially on 
the line S-3 on Fig. 89; 

Fig. 92 is a plan view of the elements included 
in the unit appearing at the right in Fig. 84 from 
which the cover plates have been eliminated to 
thereby disclose the mechanisms included in Such 
unit; 

Fig. 93 is a vertical sectional view taken Sub 
Stantially on the line 93-93 on Fig. 92; 

Fig. 94 is a Sectional view taken Substantially 
On the line 95-3. On Fig. 92; 

Fig. 95 is a fragmentary Sectional detail view, 
drawn to an enlarged Scale, of a portion of the 
translating mechanism illustrated in Fig. 94; 

iFig. 96 is a fragmentary perspective detail view 
Of a polition of a typical operating eienent in 
cluded in the translating nechanism shown in 
Fig. 94; 

FigS, 97 and 98 are sectional views taken Sub 
Stantially and respectively on the lines 94-94 
and 95-95 on Fig. 92; 

Fig. 99 is a plan Sectional view of the driving 
mechanism for the device shown in Figs. 92 to 
98, inclusive; 

Fig. 100 is a sectional detail view taken sub 
stantially on the line O6-ice on Fig. 92; 

Fig. 101 is a vertical view, partly in segtion, 
of the base unit of the adding and punching 
units and related mechanisms; 

Fig. 102 is an end elevational view taken sub 
stantially on the line G2-102 on Fig. 101; 

Fig. 103 is a Vertical transverse view showing 
One Side of a variable printing mechanism in 
cluded in the main machine adjacent to the 
guideway through which the printing and control 
devices are advanced to the machine; 

Fig. 104 is a transverse secticinal view of the 
mechanism illustrated in Fig. 103; 

Figs. 105 and 108 are sectional detail views 
taken substantially and respectively on the lines 
i5-f65 and 86-66 on Fig. 103; 

Fig. 107 is a plan detail view of one of the 
numbering mechanism employed in the machine; 

Figs. 108, 109 and 110 are detail views illus 
trating the manner in which the numbering 
mechanisin shown in Fig. 107 is retained in the 
machine; 

Fig. 111 is a transverse sectional view through 
the pager and proofer mechanism embodied in 
the machine of this invention, the upper portion 
of this mechanism being shown in this view; 



3,656,103 
9 

Fig. 112 is a view similar to Fig. 111 showing 
the lower portion of the pager and proofer mech 
aaism and the relation thereof to the main ma 
chine; 

Fig. 113 is a fragmentary view taken Substan 
tially on the line f 3-3 on Fig. 1.12; 

Fig. 114 is a sectional detail view taken Sub 
stantially on the line 4- 4 on Fig. 113; 

Fig. 115 is a plain view of the pager and proofer 
mechanism illustrated in Fig. 111; 
JFigs. 116 and 117 are sectional views taken sub 

stantially and respectively on the lines 6-6 
and f-f on Fig. 115; 

Fig. 118 is a plan Sectional view taken substan 
tially on the line 8-8-on-Fig. 117; 

Fig. 119 is a vertical sectional view taken sub 
stantially on the line 9-9 on Fig. 115; 

Fig. 119A is a schematic perspective view show 
ing the drive and control mechanisms of the page)' 
andproofer; 

Fig. 120 is a plan sectional view taken Substan 
tially on the line 20-20 on Fig.119; 

Fig. 121 is fragmentary plan view, partly in 
section, illustrating the means by which carbon 
paper is advanced between sheets fed through the 
pager and proofer mechanism; 

Fig. 122 is a sectional detail view taken substan 
tially on the line 22-22 on Fig. 121; 

Fig. 123 is a sectional detail view taken substan 
tally on the line 23-23 on Fig. 121; 

Fig. 124 is a vertical view taken substantially 
on the line. 2-24 on Fig. 12; 

Fig. 124A is a vertical section illustrating a de 
tailed construction of the carbon ribbon advanc 
ing means, 

Fig. 125 is a fragmentary detail view taken sub 
stantially on the line 25-25 on Fig. 124; 

Fig. 126 is a view in part take transversely of 
the guideway through which the printing and 
control devices are advanced through the Ina 
chine and showing elements of a selector mech 
anism enbodied in the machine; 

Figs. 127, 128 and 129 are detail views taken 
substantially and respectively on the lines 
27-27, 28-28 and 29-29 on Fig. 126; 
Fig. 128A is a top plan view taken along the line 
28A-28A On Fig. 126; 
Figs. 130 to 133, inclusive, are schematic views 

showing control disks employed in the selector 
mechanism employed in Fig. 126; 

Fig. 134 is a vertical fragmentary detail view of 
control devices employed in the machine; 

Figs. 135 to 138, inclusive, are views taken Sub 
stantially and respectively on the lines 35-35, 
36-36, 37-3T and 38-38 on Fig. 134; 
Fig. 139 is a detail view looking in at the right 

hand side of Fig. 137; 
Fig. 140 is a fragmentary detail view showing 

certain of the operative mechanisms illustrated 
in Fig. 137 in a different operative position; 

Fig. 141 is a partially schematic view of the 
driving elements of the machine as included in 
the two units shown in separated relation in Fig. 
84; 

Fig. 141A and 141B are detailed views showing 
one of the disconnectable power transmitting de 
vices; 

Figs. 142 to 144, inclusive, are wiring diagrams 
of electrical circuits employed in the machine; 

Fig. 143A is ansenlarged portion of the structure 
shown in Fig. 143; 

Figs. 145 to 148 are timing charts showing the 
various normal machine cycles where print-skip 
selector operation is attained; 

Fig.149 is a timing chart illustrating the oper 
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10 
ation of the machine in the eleventh space idle 
cycle; 

Fig. 150 is a timing diagram illustrating the 
Operation of the machine When an automatic total 
is taken after one hundred normal impressions; 
and 

Fig. 151 is a tinning chart illustrating the Opera 
tion of the machine in an automatic tetal cycle 
taken after one thousand impressions. 

GENERALDESCRIPTION 

For purposes of disclosure, the invention is 
herein illustrated as embodied in a printing and 
computing machine 239, Fig. 1, whereby sheets S, 
Fig. 4, in the form of card checks bearing both 
printed data, and perforations representative of 
related numerical data, may be produced from and 
under control of printing and control devices D 
that are passed one by one through the machine 
200, and concurrently With the production of in 
dividual sheets S, proof sheets PS-, PS-2 or PS-3, 
shown in Figs. 5, 6 and 7, respectively, are pro 
duced so that the information and related 
numerical amounts included in the individual 
Sheets S that are produced are printed on the 
various proof sheets, together with appropriate 
totals. 
The machine 200 illustrated in Fig. 1 of the 

drawings comprises two separately related main 
units 20? and 202, and a supplemental paper Sup 
ply unit 293 that is also separably related to the 
units 20 and 282. The main unit 20 includes 
the primary printing mechanisms of the machine, 
While the unit 202 includes punching, printing, 
and accumulating mechanisms that are. Operated 
primarily from and under control of the printing. 
devices that are passed through the main 
printing unit 20 of the machine. 
The sheets S are supplied to the various print 

ing and punching mechanisms of the machine 
from a supply magazine CM that is located at 
the right-hand end of the unit 22, and sheets S 
are fed one by one to the left in Fig.1 and through 
a Sectional sheet guideway that includes a first 
Section SG-f extending along the top of the unit. 
292 and an aligned sheet guideway SG-2 that 
extends along the top of the unit 20?, so that the 
sheets S, after passing the full length of the sheet 
guideway sections SG-1 and SG-2, are discharged 
from the left-hand end of the guideway SG-2 and 
Onto a collecting Stacker mechanism. K. shown 
in Fig. 1 of the drawings. 
As Such sheets S move along the guideway SG, 

they are brought to rest first at a printing and 
5 punching station. 205, Fig. 1, such printing and 
punching station being located on the top of the 
unit 292. At this printing and punching Station 
25, identical numerical amounts are represented 
on the sheet S by a printed impression 206, Fig. 4, 
and by coded perforation 297, Fig. 4, and this 
numerical amount that is thus printed and 
punched on the Sheets S is derived from a related 
printing device D that has been sensed in this 
Sane machine cycle at the Sensing Station of the 
machine, and from which printing and control 
device D, a printed identifying impression 208 
that may take the form of a name and address, 
is to be thereafter printed when the particular 
sheet S reaches a printing station 20 that is 
afforded along the sheet guideway SG-2 on the 
unit 29 of the machine. 
The printed impression 296 is formed on the 

sheet S by a variable printer WP- that is located 
in the unit 202 as shown, for example, in Figs. 8 
and 9 of the drawings, and this variable printer 
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is of the same general construction as the variable 
printer disclosed in Figs. 37 to 90 of the appli 
cation of Walter T. Gollwitzer, Serial No. 676,329, 
filed June 12, 1946, now issued as Patent No. 
2,501,444, patented March 21, 1950. This variable 
printer includes an accumulator mechanism 
Whereby totals of the numerical amountS Set up 
On the variable printer VP-I may be accumulated, 
and Such totals may be printed as on the proof 
sheets PS- to PS-3 by a variable printed WP-2 
that is included in the unit 20 and is set up under 
control of the variable printer WP-, as will here 
in after be described. 
As will be evident in Fig. 1 of the drawings, 

the variable printer WP-2 includes a platen P 
that is disposed over the sheet guideway SG 
So that the platen P- may be normally disposed 
in an elevated position to permit the desired 
movement of the sheets S along the Sheet guide 
way SG-1, and yet this platen P-I may be moved 
downwardly to serve as a backing member in the 
course of the production of the printed impres 
sion 206, as will hereinafter be described in de 
tail. 
The data representing perforations 207 are 

formed in the sheets S at the station 295 by a 
punching unit PU that is illustrated generally 
in Figs. 8 and 9, and this punching unit is sub 
stantially similar in most respects to the punch 
ing unit shown in the copending application of 
Walter T. Gollwitzer, Serial No. 587,579, filed 
April 10, 1945, now Patent No. 2,570,112, and 
reference may be had to such copending applica 
tion for details of form and construction as well 
as for details of operation. It should be pointed 
out that this punching unit PU includes a plu 
rality of selectively operable punches arranged 
in a plurality of orders, the punching mechanisms 
in certain of Such orders being adapted for man 
ual setting movement while the punching mecha 
nisms in other of the Orders are adapted to be 
automatically set up from and under control of 
data representations carried by the printing and 
control devices D, as will hereinafter be ex 
plained. 
At the same time that the printed numerical 

impression 206 is produced by the variable 
printer VP-i and the coded perforations 207 are 
formed by the punching unit PU in the sheet S 
at the printing and punching station 25, ad 
ditional numerical data is represented on the 
sheet S by perforations 2t that are formed by 
the manually settable mechanism in the punch 
ing apparatus as Will hereinafter be described in 
detail. 
The printing devices D are supplied to the ma 

chine 290 from a magazine M located near the 
rear edge of the main unit 2, and these print 
ing devices are advanced one by one in a for 
ward direction toward the printing station 29, 
and in such movement, each printing device D 
comes to rest at a sensing station 22, Fig. 17, 
at Which sensing station 22 numerical repre 
sentations carried by the printing device D are 
sensed by a sensing head SH, shown for exam 
ple, in Figs. 33 and 36, so as to control the op 
eration of the unit 22 in producing the printed 
impression 286 and the coded perforations 207 
on the sheet S. Each printing device D is then 
advanced to a printing station 24, Fig. 17, at 
which printed impressions 25 are made on the 
proof sheet, as PS-. 
The printed impression 2 5 is formed at the 

proofing station 24 by the action of a platen 
mechanism P-2 which, as shown in Fig. 33 of 
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12 
the drawings, is in the form of a roller platen 
mechanism that moves across the proofing sta 
tion 24 parallel to the lines of embossed char 
acters carried on the printing and control de 
vices ). This platen mechanism P-2 is carried 
on a rigid printing frame 26 that is arranged 
So as to extend upwardly near the rear edge of 
the machine and then to extend forwardly So 
aS to be disposed over the printing stations 24 
and 220. The printing device D then advances 
in the Sane cycle to printing station 23 where 
the impression 238 is made in this cycle on the 
sheet S, Such impression 28 being made from 
the embossed type characters 208-A on the print 
ing device D. In producing Such impression 288, 
the machine affords a platen P-3 that is shown, 
for example, in Fig. 33 of the drawings. This 
platen P-3 as herein illustrated, is of the stamper 
type and is carried on the rigid printing frame. 
28 forwardly of the platen P-2 and is, of course, 
disposed over the sheet, guideway SG-2 at the 
printing station 2 le. Such printing device is 
thereafter advanced to a collecting mechanism 
as Will hereinafter be described. 
The proof sheets as PS- are produced in a 

pager and proofer mechanism 28, this mecha 
nisim being Supported on the printing frame 26 
above and forwardly of the printing station 2 O, 
and the paper is Supplied to the pager and proofer 
imagazine from a plurality of rolls R, located rear 
Wardly of the unit 202 on the paper Supply unit 
293. The webs W of paper from the several rolls 
R, are threaded and guided through the machine 
near the bottom of the unit 20, and is then 
guided upwardly to the pager and proofer mecha 
nism 2 f8 through a diablo mechanism. 29, 
Fig. 1. 
When an impression 25 is made from a print 

ing device D at the proofing station 24, the 
numerical amount that is printed at 206 on a 
related Sheet S When Such related sheet S is 
at the station 285, is also printed on the proof 
sheet at 229 in aSSociation with the related in 
pression 25, and this numerical amount that 
is thus printed at 22 is printed by the variable 
printer mechanism WP-2, which is set up con 
currently with the variable printing mechanism 
WP-f which produces the impression 206 and the 
punching mechanism which produces the perfora 
tions 297. At the same time, at the proofing sta 
tion 2 4, a serial number 22 f is printed by a 
numbering machine N-l, Figs. 104, 106 and 107, 
this serial number 22 being printed on the proof 
sheet PS- in association. With the identifying 
impression 25. This serial number 221 is also 
closely associated on the proof sheet PS- with 
the numerical amount impression 220, as will be 
evident in Fig. 5 of the drawings. 

In the production of the numerical amount im 
pression 220 and the serial numbering impres 
Sion 22, a backing action is afforded by a 
platen P-4, Fig. 65, which is disposed over the 
proofing station 24 and which is carried on the 
rigid printing frame 26. The backing platen 
P-4 is generally of the stamper type, and is 
normally in the raised position illustrated in 
Fig. 65 of the drawings, and when an impression 
is to be made from the variable printer WP-2 and 
the numbering machine N-, the platen P-4 is 
moved downwardly to the operative position in 
timed relation to the operation of the numbering 
machine N- and the printing elements of the 
variable printer VP-2. 
A similar serial number 222 is printed on the 

Corresponding sheet S, as will be evident in Fig. 
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4 of the drawings, and this serial number is 
printed by a numbering machine N-2, that is 
shown, for example, in Fig. 70 of the drawings. 
As will be evident, for example, in Fig. 70 of the 
drawings, the numbering machine N-2 cooper 
ates with the stamper platen P-3 in producing 
the serial numbering impression 222. At the 
same time, a secondary impression 222A, which 
may include the date and other pertinent infor 
nation of a reoccurring character, is Inade on 
the sheet S adjacent to a serial numbering in 
pression 222, and as will hereinafter be described 
in detail, this supplemental impression 222A is 
made from a suitable embossed printing plate 
that is mounted on the shiftable mounting block 
of the numbering machine N-2. 
Similarly, at the printing station 2f ), an iden 

tifying number in the form of an impression 223, 
Fig. 4, is made on the sheet S, and this impression 
is made on the sheet. Say a manually settable 
numbering machine N-3, Figs. 70 and 71. At this 
same time, other reoccurring data may be printed 
adjacent to the impression 223, as at 223A, Fig. 4, 
and this supplemental impression thus may be 
made by an embossed printing plate carried on 
the mounting block of the manually settable 
numbering machine N-3. The identifying nun 
ber 223 is in the nature of a group identification 
which remains the same on a larger number Or 
group of sheets S. 

The printing device D 
The machine 200 that is herein illustrated is 

adapted particularly for use with printing devices 
D of the character shown in Fig. 2 of the drawings 
and as will be evident in Fig. 2. This printing de 
vice D comprises a flat carrier 225 of the general 
type shown in Gollwitzer Patent No. 2,132,412, 
dated October 11, 1938. This carrier 225 is formed 
from sheet metal and is generally rectangular in 
form, and on its upper face the carrier 225 has 
a plurality of retaining devices 226 whereby a 
plurality of printing plates. and cards may be re 
movably held in place on the upper face of the 
carrier. In the present instance, two embossed 
printing plates. 227 and 228 are provided, and on 
these two plates 227 and 228, embossures are af 
forded for printing the identifying impressions 
25 and 208 on the proof sheet PS- and the sheet 
S, respectively. Near the upper edge of the car 
rier 225, a movable index card 229 is held in po 
sition by certain of the retaining devices 226, 
and this index card 229 may carry, a portion of 
the identifying text that is afforded by the em 
bossures 28A. Between the index card 229 and 
the uppermost printing plate 228, a control area 
or field 230 is afforded in which coded data-repre 
senting perforations 231 may be formed, and as 
herein shown, such data-representing perfora 
tions are formed in accordance with the five ele 
ment numerical code illustrated in Fig. 3 of the 
drawings. The five index positions of such code 
are arranged in a series of vertical columns as 
will be evident in Fig. 2, and perforations 23 may 
be made in these indeX positions so as to repre 
sent numerical amounts that are to be printed in 
association with the impression made from the 
embossed identifying data 2C8A carried by the 
printing device D. 
Since the numerical amounts that are thus to 

be printed under the control of the perforations 
23 may change from time to tirine, the retaining 
devices 226 on the printing device D may be uti 
lized to retain the covering element over the field 
80, thereby to enable the represented numerical 
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amount to be changed merely by changing or Sub 
stituting such covering member. In the present 
instance, this covering member takes the form of 
a card 232 which may constitute an index card 
upon which the represented numerical amount 
may be printed as at 233. 
The numerical amount that is thus represented 

by perforations 23 in the field 230 is sensed by 
the sensing head SH, Fig. 33, when the printing 
device is in the sensing station 22, Fig. 17, and 
in order that proper Sensing operation may be 
assured, the printing device D has a locating 
notch 234 formed in One end edge thereof as 
shown in Fig. 2 of the drawings. 
In the instances where printing and control de 

vices D are utilized to produce printed sheets or 
documents such as the sheet S and the proof sheet 
PS-1, it often happens that it is desirable to pro 
duce a sheet S from only selected ones of the 
printing devices D that are passed through the 
machine, and as will hereinafter become appar 
ent, the present machine is adapted to so operate 
under the control of identifying means. carried at 
one or more of a plurality of identifying positions 
afforded on the printing device. Thus, in the 
form illustrated in Fig. 2 of the drawings, the 
printing device D has a plurality of mountingpo 
Sitions disposed along the upper edge thereof to 
selectively receive identifying means in the form 
of tabs 236, and the production of a sheet S from 
any particular printing device D may be con 
trolled by selector mechanism in accordance with 
the presence or absence of a tab at 236 at any 
Selected position along the upper edge of the 
printing device D, as Will hereinafter be described, 

THE SHEET FEEDING MECHANISM 

The sheets S, being afforded in the present in 
stance in the form of card checks, are arranged 
to be fed into the right-hand end of the sheet 
guideway SG-1 by means of a card picker or shut 
tle mechanism 240, Figs. 8 and 9, and this shuttle 
mechanism is, of course, arranged directly beneath 
the Supply magazine C.M. The card magazine CM 
is Supported on a frame 24f that projects to the 
right from the right-hand end of the unit 202 of 
the machine, and the bottom of the card maga 
zine is provided by a plate 242 that constitutes an 
extension of the table top T-I of the unit 22. 
On the opposite sides of the plate 242, fixed guide 
rails 245 and 246 are secured, these guide rails 245 
and 246 being arranged to afford an extension of 
the sheet guideway SG-1. The cards or sheets S 
are supported over the plate 242 by upstanding 

is guide members 247, and the cards or sheets S are 
held downwardly by a weight 248 so that the 
lowermost card may be readily engaged and ad 
vanced into the sheet guideway SG-1 by the 
picker or shuttle mechanism 249. At the left 
hand end of the supply magazine CM, a gate is 
afforded by a transverse member 249 that is as 
sociated with the upstanding guide members 247, 
and the picker mechanisin is arranged to advance 
the lowermost card or sheet S to the left and 
beneath the gate 249. 
The picker or shuttle mechanism 240 is afforded 

by a longitudinally reciprocable slide or card 
picker 250 that is movable longitudinally beneath 
the Supply magazine CM in a guide slot or guide 
Way 25, and it is by reciprocation of the card 
picker 250 in the guideway 25; that the lowermost 
card is engaged and advanced in a left-hand di. 
rection in the sheet guideway SG 
The desired reciprocating movements of the 

card picker 250 are controlled in accordance with 
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the selector mechanism of the machine so that 
a card or sheet S is discharged from the maga 
zine CMI only when a printed and perforated 
sheet S is to be produced. Thus, in the present 
instance, the card picker 25G is actuated by a 
rocking arm 253 that is pivoted on the frame 24 
on a horizontal pivot shaft 254. The upper end 
of the rocking arm. 253 has a pin and slot con 
nection 255 with the card picker 25 so that by 
rocking movement of the arm. 253, the card picker 
250 may be reciprocated. The desired recipro 
cation is imparted to the arm. 253 by means in 
cluding a link 257 which, at its left-hand end, 
is connected at 258 to an arm 259 that extends 
radially from a drive shaft 250, and, as will here 
inafter be explained, the drive shaft 26) is ro 
tated through a full revolution each time that a 
sheet S is to be discharged from the magazine 
CM. The right-hand end of the link 25 is oper 
atively associated with the lower end of the rock 
ing arm. 253, and in the present instance this 
association is of such a character as to afford an 
overload release mechanism. Thus, the right 
hand end of the link 25 has an upwardly ex 
tending notch 252 formed therein so as to be 
adapted to engage a laterally projecting pin 263 
carried on the lower end of the rocking arm. 253, 
and a spring 264 acting between the right-hand 
end of the link 257 and the shaft 254 serves nor 
mally to maintain the notch 262 in the desired 
driving engagement with the pin 263. The Way 
in which the rotative movements of the actuat 
ing shaft 269 are controlled will be described in 
detail hereinafter. 
When a card or sheet S is thus discharged to 

the left from the magazine CM, it passes through 
the gate 249 and into the bight of a feed-roller 
couple 270 that is located in association. With the 
sheet guideway SG-1 so that the sheet is ad 
vanced to the left along the sheet guideway SG-f 
and toward the printing and punching station 
205. 
The sheet guideway SG-1 is afforded by a pair 

of guide strips 27 and 272, as shown in Figs. 3, 
14 and 16, these guide strips being secured in 
fixed positions on the table top T-I in the proper 
spaced relation and in an aligned relationship 
with respect to the card magazine CM, AS Will 
be evident in Figs. 8, 14 and 16, the adjacent 
edges of the guide rails 27 f and 272 are cut away 
at their lower corners as at 2 A and 272A, there 
by to afford a guideway that will be engaged by 
the opposite border. portions of the sheet S so 
as to hold the sheets downwardly and in position 
against the table top T-. 
The advancing movement of the sheets S along 

the guideway SG-1 is attained through the suc 
cessive action of a plurality of feed-roller cou 
ples, generally similar to the feed-roller couple 
27, and the arrangement is such that the card 
or sheet S passes from One to the other of these 
feed-roller couples as the sheet moves along the 
sheet guideway SG-1. 

In the course of the advancing movement of 
the sheet S along the sheet guideway SG-1, such 
sheet comes to rest at the printing and punch 
ing station 205, which is indicated in Figs. 8 and 
9 of the drawings, and this is accomplished by 
means of a stop finger 25, Figs. 8, 9, 16, 16B, 160 
and 16D. This stop finger 275 is arranged to be 
controlled in timed relation to the operation of 
the variable printing unit WP- and the punch 
ing unit PU, and this is accomplished by means 
including a control cam shaft that is driven in 
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timed relation. With the variable printing unit 
VP-, as will be described. 
As will be evident in Figs. 1, 8 and 9, the 

punching unit PU has an upwardly projecting 
punching head 230 that is disposed over the 
sheet guideway SG- somewhat to the right of 
the platen P-, and the various feed-roller cou 
ples that are associated with the sheet guide 
Way SG-1 must, of course, be distributed along 
the guideway between and on opposite sides of 
the variable printing unit VP-i and the punch 
ing unit PU. Thus, between the gate 249 and 
the punching head 280, one additional feed 
roller couple 28 is provided relatively close to 
the punching unit. Between the punching unit 
and the variable printing unit, a third feed-roller 
couple 282 is provided, and it might be observed 
that in Some respects this couple 282 is some 
What different from the other feed-roller coul 
ples, as Will hereinafter be explained. 
To the left of the variable printing unit WP-1, 

two additional feed-roller couples 283 and 284 are 
provided, these feed-roller couples being in spaced 
relationship so that the feed-roller couple 284 
acts to discharge the sheets from the sheet guide 
way SG- and into the sheet guideway SG-2, 
Where the driving or advancing function is taken 
over by other means that are afforded in the 
unit 2) of the machine. 
The Several feed-roller couples are each ar 

ranged to include an upper roller which is driven, 
and a lower roller which is in the nature of an 
idler roller is afforded in the couples 28?, 283 
and 284, while the lower roller is in the nature 
of a driven roller in the feed-roller couples 270 
and 282. 
Thus, in respect to the feed-roller couple 20, 

attention is particularly directed to Fig. 12 of 
the drawings in which the details of the mount 
ing and drive for the feed-roller couple 270 are 
illustrated. Thus, it will be evident that the 
picker or shuttle feed frame 24 has a pair of ex 
tensions 24E which are also shown in Fig. 9 of 
the drawings, and the plate 242 extends as shown 
in FigS. 8 and 12 substantially to the punching 
head 288 of the punching unit PU. The plate 
242 has a clearance opening 285 formed therein 
as shown in Fig. 12, and the couple 250 has a 
lower driven roller 278L having the upper edge 
thereof extended through the clearance opening 
285 and to a point just slightly above the upper 
Surface of the plate 242. The lower feed-roller 
2OT, is fixed on a rotative shaft 286, the oppo 
site ends of which are supported in bearings 
286B in the frame extensions 24 E. The shaft 
286 extends through what may be termed the 
rear bearing 286B and is connected by a cou 
pling 287 to a shaft 288 and this shaft extends 
rear Wardly through a bearing bracket 289 so that 
a bevel gear 290 on the rear end of the shaft 288 
meshes with a bevel gear fixed on a drive shaft 
292 that extends parallel to the sheet guideway 
SG-1. The bracket 289 is carried on the shaft 
292 in a known manner, and this shaft 292 is 
in turn carried in a plurality of stationary bear 
ing brackets 293 which are in turn fixed upon a 
mounting bar 294. The mounting brackets 293 
also serve to Support a similar drive shaft 295 
that is directly above the shaft 292, and the shaft 
295 serves to drive an upper feed-roller 2: GU of 
the couple 270. Thus, the roller 27 AU is sup 
ported at the forward end of the shaft 29 that 
extends rearwardly through a bearing bracket 
298 which is pivoted on the shaft 295. At its 
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rear end, the shaft 298 has a bevel gear 299 fixed 
thereto, and this bevel gear meshes with a bevel 
gear 300 that is fixed on the shaft 295. For 
wardly of the forward end of the bearing bracket 
298, the shaft 297 extends under an adjustable 
guiding and spring pressure device 30, that 
serves to adjustably determine the downward 
pressure exerted by the roller 27 OU on the sheets 
as they pass between this roller and the lower 
driven roller 20E. Provision is also preferably 
made by means of an adjustable stop mecha 
nism 382, to limit the downward movement of 
the shaft 297 and the bracket 298, and by this 
arrangement, the action of the feed-roller couple 
on the sheets may be accurately adjusted and 
determined. 
The two shafts 292 and 295 are driven in timed 

relation and in opposite directions by meshed 
gears 303U and 303L that are fixed respectively 
on the shafts 295 and 292, and the two shafts 
are driven at the proper speed by means includ 
ing a downwardly extending transmitting shaft 
304, Fig. 13, which has a bevel gear 365 thereon 
meshing with a bevel gear 306 fixed on the shaft 
292. 
The brackets 293 are also arranged to support 

a timing camshaft 308 that is disposed rear 
wardly of and parallel to the shaft 295, and the 
can shaft 3O8 is driven in timed relation to the 
printing operations of the variable printing unit 
VP-1, by means including a downwardly extend 
ed transmitting shaft 309 and meshed bevel gears 
3 O and 3 fixed respectively on the shafts 308 
and 309. 
The couple 282 has a bottom roller 282L that 

is constructed and driven in a manner Somewhat 
like the lower feed-roller 27 OL, hereinbefore de 
scribed, this construction being shown in Fig. 16A. 
of the drawings, and in respect to the upper roll 
282U, it should be observed that this roll is also 
driven from the upper drive shaft 295 in a man 
ner that is quite similar to the drive of the roller 
27 OU. However, in association with the drive 
roller couple 282, an additional retaining feed 
roller couple 3 ? 2 is provided. Moreover, provi 
sion is made for raising. the upper feed-roller 
282U when the sheet S is to remain stationary 
at the printing and punching station 205 during 
the printing and punching operations that are 
to be performed. Thus, as will be evident in 
Fig.16A, the bracket 298-2 of the upper roller 
282U has a rocking control arm 33 associated 
therewith, this control arm 3 f3 being pivoted on 
an intermediate shaft. 320 so that it extends 
rearwardly and is operatively associated with the 
timing cam 34 that is fixed on the timing shaft 
3O8. The forward end of the arm 3-3 underlies 
a forward portion of the bracket 298-2, so that 
the roller 282U may be raised and lowered by 
the action of the cam 34. 
The double roller 282L-3 2L is fixed on a 

driven shaft 35S that is mounted on a bracket 
3d 5L. so that the upper edges of the rollers 282L. 
and 32 extend upwardly through a clearance 
opening in the table: top T-, as shown in Fig. 
16A, The upper roller 32U is mounted on a 
bracket 35U so as to be positioned in the sheet. 
guideway. SG-1 above and normally in contact 
with the driven roller 3f2. The mounting of 
the roller 32U is accomplished by pivoting, the 
bracket:325U to a fixed mounting block.3f6, as at 
35P, and it will be observed that this mounting. 
block. forms part of a spring pressure" device 
through, which the shaft 297-sa-2 of the tipper 

18 
feed-roller 282U passes so that the roller 282U 
is urged downwardly against the action of its 
control cam Si 4. The roller 32U acts by grav 
ity to hold the sheet S against the driven roller 
3.2L and hence the sheet is effectually urged at 
all times toward the stop finger and accurate 
registry is assured. 
The other feed-roller couples are scnewhat 

different in construction in that the lower roller 
thereof is in each instance an idler roller rather 
than driven roller. Thus, in respect to the feed 
roller couple 28i, attention is directed to Figs. 
8 and 13 wherein it will be evident that the 
upper driven feed-roller 28 U is mounted on a 
shaft 297-i that extends rearwardly and is sup 
ported at its rear end in a bearing 298-f. This 
shaft 29- has a similar bevel gear driving con 
nection with the upper drive shaft 295, and a 
Spring pressure device 30 -i is associated with 
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the Shaft 297-f to enable the downward pres 
Sure of the roller 28 U to be adjusted. 
The lower roller 28 L extends upwardly through 

a clearance opening 285-A in the plate 242, and 
this lower roller is supported on a stub-shaft 
286-f that is carried in a bracket 3, 7 fixed in 
position beneath the plate 242. 
The feed-roller couples 283 and 284 are simi 

lar to the couple 28 just described, and are 
driven in the same manner, but the location 
thereof is somewhat different transversely of the 
guideway SG-1, as will be evident in Fig. 14, 
wherein the structure of the feed-rollier couple 
283 is illustrated. Thus, it will be evident that 
this feed-roller couple is disposed relatively close 
to the rear rail 2 of the sheet guideway SG-, 
the lower idler roller 283L, being arranged to 
extend upwardly through a clearance opening 
285-3 in the table top T-i. In other respects, 
this feed-roller couple is substantially the same 
as the feed-roller couple 28. 
As the sheets S are advanced through the sheet 

guideway SG-1, they are brought to rest at the 
printing and punching position 295 by the stop 
finger 25, Figs. 8, 16B, 16C and 16D, and this 
stop finger is pivotally mounted on the shaft 32 
that is parallel to the shaft 295 and is supported 
Somewhat rearwardly of this shaft by the several 
brackets 293. The stop finger 275 extends rear 
Wardly beyond the mounting shaft 320 and has 
a can roller 275R, thereon arranged to extend 
beneath a timing cam 32 that is fixed on the 
timing shaft 3i)8. For cooperation with the stop 
finger 275, a Stationary guide member 322 is 
mounted on a stationary mounting bar 323 so 
as to extend into a position over the guideway, 
and a forwardly extending arm 322A is arranged 
to overlie a portion of the leading end edge of a 
sheet So as to guide such end edge into the proper 
relationship with respect to the stop finger 275. 
The forward end portion of the stop finger 275 
is guided in a vertical slot 322S formed in the 
guide raember 322, and a spring 225S acting be 
tween the stop finger and the member 322 urges 
the Stop finger downwardly against the action of 
its control cam 32?. Near its forward end, the 
Stop finger 25 has a downward projection 25i 
Which extends downwardly to the left of the left 
end of the guide plate 322A to effectually stop 
the sheet S when the stop finger is lowered. 
Just to the right of the stop finger 275, a sens 

ing arm 325 is provided for determining whether 
or not a Sheet S has moved into position at the 
Station 205, and this sensing arm 325is afforded 
by a main lever 325A that is pivotally mounted 
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on the mounting shaft 32. The rear end of the 
lever 325A has a roller 328 thereon which engages 
the lower edge of a can 32 that is incunted on 
the timing shaft 38. The forward end of the 
lever 325A extends beneath the shaft 35 in 
spaced relation thereto, and at its forward end 
the lever 325A. has an adjustable extension 323B 
that is pivoted at 323, Fig. 16, and a ciamping 
screw and nut device 329, Fig. 16, enables the 
forward end of the adjustable extension 3253 
to be accurately adjusted in a vertical direction 
in respect to the location of the ever 325A. The 
forward end of the lever 323 is urged in a down 
Ward direction by a spring S38 that is connected 
between the extension 3253 and the stationary 
arm 322, and this tends to cause a Sensing pin 
33 that is carried by the forward end of the ex 
tension 3253 to nove downwardly through a 
clearance opening 333 that is formed in the table 
top T-I just to the right of the stop finger 275. 
At the time when a sheet 3 is about to be ad 
vanced into the station 25, a lobe 32L on the 
cam 32 actuates the sensing lever 325 so as to 
withdraw the sensing pin 32 in an upward di 
rection, thereby to allow Such a sheet to advance 
beneath the sensing pin 33 and into contact with 
the stop finger 25. The lobe 32T, then noves 
out of engagement with the roller 323 and the 
sensing pin 33 is moved yieldingly in a down 
Ward direction by the Spring 33. Thus, if the 
sheet is in position at the station 285, the Sensing 
finger Will engage this sheet S and will rict Coal 
plete its downward novernent. When, howevel", 
the sheet S has failed to move into the proper 
position in the printing and punching Station 
305, the sensing finger 33 is moved downwardly 
to the position shown in Figs. 6 and 16 of the 
drawings, and when this occurs, an actuating 
finger 333 carried on the extension 325i, as shown 
in Fig. 16, moves downwardly through 3, clear 
ance opening 332R that is formed in the table 
top - just rearwardly of the sheet guideway 
SG-1. When this occurs, the actuating finger 
333 engages the plunger of a control switch 334 
that is included in a circuit, as will be hereinafter 
described, in such a way that this actuation of 
the switch 334 will cause the machine to stop. 

After the desired printing and punching opera 
tions have been performed at the station 25, the 
stop finger 875 and the sensing arm 323 are raised 
and the upper feed-roller 282U is lowered, thereby 
to cause the sheet S to move in an advancing 
direction toward the left in Fig. 8 and into the 
bight of the feed-roller 283. The sheet or check 
S is thus advanced by the feed-roller couple 283 
into the bight of the feed-roller couple 23, and 
after the card has moved to Substantially the 
position shown in dotted outline in Fig. 8, it is 
desirable to verify the advancing movement or 
positioning of such sheet. For this purpose, a 
sensing roller 335 is mounted on a lever 333 which 
is pivoted on the mounting shaft 323. The Sens 
ing roller 335 is arranged so as to be lowered with 
a yielding action. When the sheet S reaches the 
position shown in dotted outline in aig. 8, and 
this is accomplished by a timing can 33: on the 
shaft 398 that is arranged at its lower edge to act 
on the rearwardly extended portion of the lever 
336. Thus, the sensing roller 335 is noved down 
wardly with a yielding action, and in the event 
that the sheet S has not been properly discharged 
from the printing and punching station 25, and 
is not in Substantially the position shown in Fig. 3, 
then this sensing roller 335 passes through an 

A appropriate opening 338 formed in the table top 
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T-1 and actuates a switch 340 that is arranged 
to act in the same manner as the switch 334, thus 
to cause the machine to be stopped. 
When the sheet S is discharged from the left 

hand end of the sheet guideway SG-, it paSSes 
into a right-hand end of the sheet guideway SG-2 
of the main unit 20 of the machine. This sheet 
guideway SG-2 is afforded by a stationarily 
mounted rear rail. 35 that has a slot 353S formed 
in its forward edge So that the rear edge of the 
sheet S may travel longitudinally along the slot 
35S. Near the right-hand eind edge of the unit 
20, the rail 359 is formed as a separate Section 
350A, which is independently raounted, and in 
this portion of the guideway, the botton of the 
sheet guideway SG-2 is afforded by a piate 35. 
Just to the left of the plate 35?, however, the bot 
tom of the sheet guideway is afforded by a re 
movably mounted plate 352, the real edge of 
which is arranged to slide rearwardiy into a plu 
rality of spring retaining brackets $53, Fig. 19, so 
as to support the rear edge portion of the plate 
352 in engagement with the lower face of the 
rail. 350. 
The plate 352 serves to carry the front portion 

of the sheet guideway SG-2, and as shown in 
Figs. 18 and 19, the forward side of the sheet 
guideway is afforded by a rail. 35E that is Secured 
on the upper Surface of the plate S32. Seineath 
the rail 354, a plurality of pins 355 project down 
wardly so that these pins may entei' recesses 356 
formed in a Supporting rail 35A of the inachine 
frame, and thus when the rear edge of the plate 
352 is in position on the brackets 353, the retain 
ing pins 355 may move into the position shown 
in Fig. 19. 
The advancing movement for the sheets S in 

the sheet guideway SG-2 is caused by a driven 
belt 358 that extends along the upper surface of 
the plate 352 just rearwardly of the rail 33A, and 
a sheet S is held in engagement, with the driving 
belt 358 by means of a plurality of angularly dis 
posed Skid roller's 36 that are so arranged as to 
cause the forward edge of the ca'd S to engage 
With the edge of the forward guide rail 355. 

It is Well understood in the art to Which the 
present invention relates that it Scrinetirines be 
comes necessary to remove the sheets 3 froin the 
guideway without the aid of the driving or feed 
ing mechanism, and to enable this to be done, the 
Skid rollers 3 are arranged so that they inay 
be readily and easily noved out of their normal 
positions to enable ready access to the sheets S 
in the guideway SG-2. 
Thus, as will be evident in Figs. 17, 18 and 19, 

the various skid rollers 389 are carried on re 
Siliently mounted supporting airins 3G , and all 
of these arms are in turn carried on a common 
mounting rail 362 that extends longitudinally of 
the sheet guideway. This mounting aii. 32 is 
in turn carried on a plurality of forwardly pro 
jecting arms 354 that are pivoted by means of 
pivot pins 365. These pivot pins 333 are all in 
alignment as will be evident in Figs. 7 and 18, 
and Such pins are fixed in position in supporting 
blocks 366 carried on the rail. 34. The forward 
ends of the arms 364 are arranged for sliding 
movement along their respective supporting pins 
365, and each pin 355 has an expansive coil spring 
367 disposed in a surrounding relation thereto 
and acting between the Supporting biock 366 and 
the related arm 364 so as to urge such arm in a 
left-hand direction, Fig. 18. 
When the mounting rail 362 is in its normal 

position, shown in full lines in Fig. 19, each arm 
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364 is arranged so as to be disposed beneath a 
retaining lip 368L formed on a retaining block 
368. The arrangement is such that by moving the 
mounting bar 362 to the right from the position 
shown in Fig. 18, the respective arms 364 may be 
moved out of engagement with respect to the re 
taining lip 368, and when this is done, the entire 
skid roller assembly may be moved upwardly and 
forwardly about the pivots 365 and into the out 
of-the-way position shown in dotted outline in 
Fig. 19 of the drawings. This enables any sheets 
that may be in the sheet guideway SG-2 to be 
engaged near their forward edges and lifted out 
of the sheet guideway SG-2, and thus the use of 
the machine is materially simplified. 
As will be evident in Fig. 20 of the drawings, 

the feed tape or belt 358 is guided at its opposite 
ends by supporting rollers 370 and extends down 
wardly to driving mechanism included within the 
unit 2 of so that this belt 358 may be operated in 
those machine cycles when a sheet S is to be ad 
wanced through the unit 20. 
THE POWER SUPPLY AND TRANSMISSION 

MECHANISMS 
The driving power for the various mechanisms 

of the present machine is derived from a con 
stantly driven motor 375 that is shown in Figs. 
49 and 141, this motor being included in the base 
of the main unit 20. The motor 375 has a belt 
connection 376 from a relatively small pulley 377 
on the motor shaft to a relatively large pulley 38 
mounted on a main drive shaft 380, and the 
pulley 378 is preferably connected to the main 
drive shaft 380 by means including an overload 
release mechanism 38. The principal power 
transmitting and controlling mechanisms are 
shown schematically in Fig. 141 of the drawings, 
and for the purposes of the present general de 
scription, particular attention is directed to this 
schematic view. Thus, the main drive shaft 380 
has a right-hand extension 380E that extends to 
the right-hand end of the main unit 20, and one 
element 382- of a releasable drive connection 382 
is fixed on this extension 380E. Within the lower 
portion or base of the unit 202 of the machine, 
a shaft 383 is mounted, and this shaft 383 has an 
extension 383E extended to the left and carrying 
the other element 382-2 of the releasable connec 
tor 382 so that when the releasable connector 382 
is connected, the rotative motion of the shaft 380 
will be transmitted to the shaft 382 in the unit 
202 of the machine. It will be observed that the 
extension 383E is connected to the shaft 383 by 
a universal joint 384 so as to simplify the connec 
tion of the units 20 and 202 as will hereinafter 
be described. Thus, a constant Source of power 
is afforded by the shaft 380 in the unit 20 and 
by the shaft 383 in the unit 202, and Within these 
respective units, the power is transmitted through 
various gearing and clutch arrangements whereby 
the desired operating and control relationships 
are attained. 
The drive and control elements in the unit 201 
Thus, in the main unit 20, the shaft 380 is 

connected to a main gear box 390 by means in 
cluding a pinion 39 fixed on the shaft 380, and 
is also connected to a second gear box 392 by 
means including a pinion 393 that is also fixed on 
the shaft 380. The gear box 392 serves as the 
driving and control means for the roller platen 
P-2, as will hereinafter be explained, while the 
gear box 390 is arranged to afford actuation and 
interrelated control for the main stamper platen 
Ps, the printing device advancing mechanism, 
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the stop finger mechanism at the main printing 
station 20, the feed belt or tape 358 and the 
related mechanisms. Thus, as will be evident in 
Figs. 21, 32 and 141, the pinion 39 is meshed with 
a relatively large gear 395 that is loosely mounted 
on an upper shaft 396. The shaft 396, as well as 
the main shaft 380 are supported in spaced and 
rigidly related mounting plates 39A, 397B and 
397C, and these plates are held in rigid spaced 
relation by means including tie rods 398 and 
spacer sleeves 399. 
The pinion 39 and the gear 395 are located a 

short distance to the right of the plate 39B, 
as will be evident in Fig. 21 of the drawings, and 
the gear 395 has a sleeve 400 fixed thereto and 
extended to the right so as to afford the driving 
element of a one-revolution clutch 49 which con 
stitutes the main clutch of the present machine. 
This clutch includes a driven member 40 D that 
is supported in fixed relation on the shaft 396 
by a sleeve 402 which is pinned to the shaft and 
projects to the right as shown in Fig. 21, and this 
sleeve 42 constitutes the driven element of an 
Other clutch 403 that includes a driven member 
403D that is also loosely mounted on the shaft 
396. The driven member 403D has a bevel gear 
44 fixed thereto, and this bevel gear constitutes 
the power output member for the clutch 403. An 
eccentric mechanism. 405 is associated with the 
shaft 396 to afford a ribbon drive in a conven 
tional manner, thereby to advance the inked rib 
bons of the machine whenever the main shaft 
396 is operated. 
While the specific structure of the clutches 4? 

and 403 will be described hereinafter, it might 
be pointed out that these clutches are of the one 
revolution type and each of the clutches is 
adapted to be controlled by a plurality of control 
elements. Thus, the clutch 49 has a stop lever 
4. S- that constitutes the main stop lever for 
disengaging the clutch 4, and a second stop 
lever 49 S-2 is also provided which may be uti 
lized to disengage the clutch 40 at certain times 
in the operation of the machine in order to effect 
proper operation of the machine under control of 
its elector mechanism. The clutch 43 has a main 
stop lever 463S- and a supplemental stop lever 
4 3S-2 that may be similarly utilized in respect 
to the clutch 403. 
The clutch 403 serves as the driving means for 

the main stamper platen P-3, and drive is, there 
fore, transmitted from the bevel gear 496 that is 
fixed on the lower end of an upwardly extending 
transmitting shaft 407, the shaft 40 being oper 
atively connected to the platen P-3 as will here 
inafter be described in detail. 
So long as the main clutch 49 is engaged, the 

shaft 396 is constantly driven, and neaths aire 
afforded between the plates 39B and 39C to 
utilize this constant power in driving certain 
other elements of the machine. Thus, the shaft 
396, between the plates 397C and 39B, has a 
sleeve 409 pinned thereto as shown in Fig. 21, So 
as to constitute the driving element of a clutch 
40. This clutch constitutes the control clutch 
for the printing device feed mechanism, and the 
clutch includes a driven member 4 D that has 
a relatively long sleeve 4 fixed thereto So as 
to loosely support the driven member 40D on 
the shaft 396. The clutch 40 has a main stop 
lever 4 (S- and a supplemental stop member 
4 S-2 that may serve to disengage the clutch, 
as will hereinafter be described, and the sleeve 
4 serves to carry the various power transmitting 
elements that are to be driven when the clutch. 40 
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is engaged, such power transmitting elements 
being described hereinafter. 
A substantial distance to the left from the 

clutch 4, , a, second clutch it is provided, this 
clutch having a driven element a 3 that is pin2ned 
on the shaft, 393 as shown in Fig. 21. The clutch 
$ 5 has a driven member 4, SD which is loosely 
mounted on the shaft, 395 by ineans including a 
sleeve 4, and the clutch 45 is adapted to be 
controlled by either one of a pair of stop levers 
35S- and 45S-2. 
The clutch 5 is utilized to control the opera 

tion of the advancing belt or tape 358, and the 
stop finger and safety mechanism at the main 
printing station 2 : ). Thus, the clutch sleeve 
has a gear is loosely mounted thereon, and in 
normal operation of the machine, the gear 8 
is arranged to be driven by the sleeve through 
a single position, one-way clutch Yechanisin. AS 
shown in Fig. 22A of the drawings, the gear 48 
has a pivoted clutch dog 3D mounted thereon 
and urged by a Spring 48S So as to t2nd to en 
gage a tooth 3 of the clutch dog with a notch 
& N formed in the Sleeve , . It will be observed 
that the notch if N has a steep side or edge 4S 
which will engage the tooth 48T to drive the gear 
48 in a counterclock Wise direction, Fig. 22A. 
However, the other side of the notch 4N is 
sloping so that in the event it becomes desirable 
to advance the driven mechanisin a SSociated 
with the gear 43 independently of the ciutch 
sleeve & , this finay be done and the dog is 8d 
Will ride out of the notch as the gear 8 is ad 
yanced in a counter-clockwise direction. With re 
spect to the then stationary sleeve is . The gear 
38 meshes with an idler gear 9 that is loosely 
mounted Cin a shaft 529 that extends i8tween the 
plates 39B and 39C, the shaft (32 being located 
rearwardly of and slightly above the shaft 33. 
The idler gear 4f 9 meshes with a gear 32 that 
is fixed on a shaft, 425, and additional gear'S 
such as the gear 49A and the gear 32 A may be 
associated, respectively, with the geal's 49 and 
22 so as to afford a change-Speed relationship 
for driving the shaft 425 at different Speed ratioS 
with respect to the rotative Speed of the Shaft 
393. This is done to enable what is terried multi 
print operation to be attained, but in the present 
instance, the engagement of the gear 42: With 
the gear 49 drives the shaft 425 at such a speed 
ratio as to attain what is termed consecutive op 
eration of the machine, Or, in other Words, opera 
tion in which a single document or sheet S is pro 
duced from each of the printing devices ). The 
shaft, 425, of course, in Such consecutive opera 
tion, is driven in a one-to-one relationship With 
respect, to the shaft 396 and, therefore, the shaft 
is nakes one revolution each tine the clutch 
: S is engaged for a single revolution. 
The shaft 425 is arranged to drive the feed tape 

35S and the stop finger mechanism at the main 
stamper platen P-3. Thus, as Will be evident 
in Figs. 21 and 141, the shaft 425 has a bevel 
gear 23 fixed thereon. Which meshes With a bevel 
gear 429 fixed on a forwardly extending transninit 
ting shaft, 433) which is arranged to dirive the 
feed tape 358 whenever the shaft 425 is driven. 
The shaft 25 also has a bevel gear 333 fixed 

thereon that is meshed with a bevel gear 434 
fixed on the lower end of an upwardly extend 
ing shaft 435 which is utilized to drive the stop 
finger mechanish and related means at the main 
stamper platen P-3, as will hereinafter be de 
Scribed. 
The printing device feed clutch 40 serves, as 
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24 
hereinbefore pointed out, to control operation of 
the printing device feeding means, alnd the opera 
tion of the Sensing head SH as Will hereinafter be 
described, and the sleeve 4 that is driven by 
the cilitch 49 also has a pinion 438 fixed thereon 
which is effective to drive the main timing shaft 
of the machine, as will hereinafter be described. 
As shown in Figs. 22 and 141 of the d'awings, 
however, a gear 39 is meshed with the gear 433, 
and this gear is fixed to the shaft A23 so that 
the shaft 420 is driven in timed relation to the 
rotation of the driving element of the clutch C. 
Substantially to the left of the gear 439, the shaft 
&R) has a gear 448 fixed thereon, and this gear 
affords a driving connection to the rain timing 
Shaft of the machine, as will hereinafter be de 
Scribed. 
The drive shaft 380 also serves as a power 

Source for the pager and proofer unit 23, and 
for this purpose a vertical transmission shaft 
44 is connected at its lower end to the shaft, 
333 by bevel gears 442. 

ihe nain stamper platen P-3 must, of course, 
be governed by the selector mechanism of the 
machine So as to prevent operation of the platen 
P-3 when a particular printing device D is to 
be skipped, and in order to coordinate such selec 
tor operation and the operation of the platen P-3 
With the inulti-print operation of the machine 
When this is used, the operation of the clut3.h3S 
$53 and if 5 are Synchronized, and this is ac 
complished through connection of the stop lever 
A 5S-2 with the stop lever 403S-2, the stop lever 
t3S-2 being the one that is directly controlled 
from the Selector mechanism of the machine. 
The Way in which the stop lever 45S-2 is gov 
efined Will be described in some detail herein 
aftei, but for present purposes it should be point 
edi Out that a latch 45 loosely mounted on a shaft 
4S is arranged inormally to be urged toward an 
engaged relationship with respect to a hotch { 
in the Stop lever SS-2 so that when the latch 
45 engages the notch 44, the stop iever 3:5S-2 
Will be maintained in its released position. A 
Solenoid 468 has the armature thereof connected 
to the rear end of the latch 445 so that when 
this Solenoid $38 is energized through the action 
of the Selector mechanism as will hereinafter 
be described, the latch (45 will be released and 
under normal conditions the stop lever 4 ; 5S-2 
Would tend to assume its stopping relationship. 
AS Will hereinafter be pointed out, this move 
ment of the stop lever 4.5S-2 to its stopping posi 
tion is delayed in multi-print operation until the 
completion of the final impression from the print 
ing device that is then in printing position, and 
the mechanism by which this is accoraplished 
will be described presently. 
AS pointed out hereinabove, the Stop levers 

4 f5S-2 and 463S-2 are coordinated so as to OWe 
to their stopping positions at the same time, and 
this is accomplished by means including a sleeve 
f5i that is loosely mounted on a In Ounting shaft, 
63S which supports the various Stop fingers of 
the various clutches. The sleeve 456 is fixed at 
One end to the stop lever 4f SS-2, and at its other 
or left end is fixed to a rocker lever 852. The 
rocking lever 452 is connected at its forward end 
to one end of a Bowden wire 453, the sheath 
453S of which is anchored in a block 454 fixed 
to the mounting plate 397C. The other end of 
the Bowden Wire 853 is connected to the rear 
Wardly projecting end of the stop lever se2S-2, 
the adjacent end of the sheath 453S being an 
chored at 454 on the mounting plate 391A. The 
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elitch stop lever 403S-2 is urged to its normal 
stopping relationship by a spring 456, and hence 
when the stop lever 4 f5S-2 moves to its stop 
ping position, the actuation of the Bowden wire 
453 allows the spring 453 to concurrently rove 
the stop lever 433S-2 to its stopping position. 
In consecutive operation of the machine where." 

in a single sheet S is to be produced from each 
printing device that is selected, the actuation of 
the solenoid 468 releases the latch 445 and the 
stop leyers 45S-2 and 403S-2 move immediately 
to their stopping positions, but in multi-print 
work, it is desired to delay this movement of 
these stop levers to their effective positions, and 
this is accomplished under control of a cam 45, 
Pigs. 21 and 26, this cam 4.57 being pinned on the 
multi-print control shaft 25 adjacent to the 
plate 39 TC and substantially in the plane of the 
rocking lever 452. The cam 45 has a dwell Sur 
face throughout substantially its entire periphery, 
and a recess 457R is afforded on the can 45 in 
what may be termed the home position, such 
that a recess 457 is located at the lowermost po 
sition at the end of the revolution of the multi 
print control shaft 425. The cam 457 is ar 
ranged to cooperate with a lever 458 that is 
pivoted at its forward end on a pivot 459 carried 
on the mounting plate 39C. Beneath the cam 
45, the lever 458 has a cam roller 460 that bears 
against the periphery of the cam, and a Spring 
46 acting on the lever 458 maintains the rollier 
460 in engagement with the periphery of the 
cam 45. Rearwardly of the can roller 460, a 
pivot block 463 is fixed on the lever 458, and a link 
44 is slidably extended through a transverse 
bore in this pivot block 463. A pair of lock nuts 
465 on the lower end of the link 464 afford an 
abutment that may be engaged by the block 463 
to pull the link 464 in a downward direction. 
The upper end of the link 464 is connected by 
a pivot block 466 to the rear end of the rocking 
lever 452 so that when the cam roller 466 is in 
engagement with the dwell surface of the can 
45, the link 464 will be held in a lower position 
such that the stop lever 45S-2 will not be able 
to move to its stopping position even though the 
latch 445 may have been released. Hence, when 
the machine is being used in multi-priat opera 
tion, the release of the latch 445 merely condi 
tions the stop lever 4f 5S-2 for its movement to 
its stopping position, and Such movement will 
take place only when the cam recess 45R has 
reached the home position shown in Fig. 26, this 
peeurring after the desired number of impres 
sions have been made from the printing device 
that is at station 40 in the printing machine. 

In Fig. 26 it will be noted that the latch 445 is 
in its engaged position so that the stop lever 
AS-2 is in its released position, and because 
the lateh 445 has not been released, the rocking 
ever 452 has remained in its most counterclock 
wise position, Fig. 26, even though the cam re 
cess 457R is disposed in its home position oppo 
site the roller 46C. Under such conditions it 
will be observed that the link 464 remains in its 
lower position while the pivot block 463 moves 
upwardly so as to be slightly spaced above the 
lock nuts 465 as shown in Fig. 26. 
The printing device advancing clutch it is 

arranged, as hereinbefore described, to drive the 
sleeve 4, and on this sleeve 4, a pair of con 
plementary conjugated cams 470A and 478B are 
afforded for driving the printing device feeding 
aechanism and packing mechanism through a 
cycle of operation when the clutch 40 operates 
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through its one revolution cycle. The conjur 
gated cams 470A and 47 OB are arranged to cor 
operate with a cooperating rocker 471, Figs. 32 
and 33, that has arms 47 A and 47B extending 
in a diverging relation, and the arm 4A has a 
cam roller 42A fixed thereon so as to engage 
the upwardly and forwardly facing edge of the 
cam 47 OA. The rocking lever 47 is carried on 
a mounting sleeve 43 that surrounds the Shaft 
380 between the frame elements 39B and 39C. 
This sleeve 473 is schematically indicated in Fig. 
22 at 473A for clarity, and the physical location 
is shown in Figs. 22 and 26 at 43. The lever 
47 has its arm 47 B formed so that it extends 
rearwardly so that a cam roller 472B engages 
the rearwardly and downwardly facing edge of 
the cam 49B. This relationship is Such that 
the cam 40A actuates the rocker 47 in a couns 
ter-clockwise direction, Fig. 33, while the can 
47 OB actuates the rocker 47 in a clockwise die 
rection, and thus the movement of the rocker 
47 is positive in both directions. Such positive 
rocking movement of the rocker 47 is utilized 
as will hereinafter be described to operate the 
printing device feeding mechanism and the re 
lated backer mechanism. 
The mounting shaft 473 also carries a rocking 

plate 475, and a can roller 475A on the rocking 
plate 475 is arranged to engage the forward edge 
of a cam plate 479 that is also fixed on the sleeve 
4, as will be evident in FigS. 21 and 22. This 
cam 479 is effective to rock the plate 475 in such 
a way as to enable the desired cycle of timed 
movement to be imparted by such plate to the 
plate positioning pawls that are associated with 
the printing device guideway, as will hereinafter 
be described, 
In addition to the various cams just described, 

the sleeve 4 also carries a cam 489 that is ulti 
lized to effect the desired sensing operation of 
the sensing head SH. This cam 480 is arranged 
to be engaged by a cam roller 48 carried on the 
forward end of a lever 482 that is fixed on a 
mounting shaft 483. The cam roller 48 is urged 
toward engagement with the cam 480 by spring 
means that are associated with the sensing head 
SG, as will hereinafter be described, and the 
motion of the arm 482 is transmitted in an 
equalized and balanced manner to the sensing 
head SH by a pair of vertically extending links 
485, one of which is pivoted at 486 to the rear 
wardly extended end of the lever 482, and the 
other of which is similarly connected to a simi 
larly projecting arm fixed to the shaft 483 at an 
appropriate point thereon. 
The clutches that are included in the present 

machine, including those that are mounted on 
the shaft 396, as well as other clutches to be 
presently described, are fundamentally of the 
Sane construction, but the control or stop lever 
mechanisms thereof are arranged in different 
Ways So as to enable different controlling con 
nections to be attained through the use of such 
clutches. The fundamental construction of such 
clutches may be described with reference particu 
larly to the clutch 403, the details of which are 
illustrated in Fig. 29 of the drawings. Thus, it 
will be evident that the driving element 402 has 
a notch 498 formed therein that is adapted to 
be engaged by a tooth 49 afforded on one end 
of a relatively long and arcuately shaped clutch 
pawl 492. The driven member 403D of the clutch 
is generally of a cup-shaped form affording an 
outer flange 403F, and the clutch pawl 492 is 
mounted within the driven member of the clutch 
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by a pivot 493 anchored in the side wall of the 
clutch and disposed intermediate the two ends 
of the clutch pawl 492. A spring 494 disposed 
Within the driven member 3D acts on the 
clutch pawl at the end adjacent, to the ciutch 
pivot 49 so as to tend normally to rock the clutch 
pawl 392 in Such a direction as to engage the 
clutch tooth A9 with the notch 49 in the driven 
element such as the sleeve 492. When the clutch 
is to be disengaged, the clutch pawl 492 is rocked 
in a clockwise direction, Fig. 29, to thereby With 
draw the tooth 49 from the notch 490, and this 
is accomplished by extending the other end of 
the clutch pawl A92 into an exposed position 
wherein it may be engaged by a stop mechanisin 
Such as a Stop lever in the course of rotation of 
the driven neiber 3 of the clutch. For this 
purpose, the linn or flange 433F of the driven 
Inember of the clutch has a slot 95 formed there 
in, and the other end of the pawl 492 has a pro 
iecting tooth 392T that extends outwardly 
through the slot 595. Thus this projecting tooth 
492T may be engaged by suitable stop mecha 
nism, Such as a stop lever, to cause the desired 
releasing movement of the clutch pawl 492. 
The various clutches that are included in the 

Iachine have stop levers of different forms, one 
Such form of stop lever being shown in Fig. 29 
of the drawings. This stop lever is the stop lever 
493S-2, and it will be observed that this stop 
lever extends over the rim of the driven member 
of the clutch and has a tooth 3T that extends 
gownwardly and somewhat rearwardly so that, 
the end of this tooth may rest against the outer 
periphery of the driven member of the clutch. 
When the stop lever 43S-2 is allowed to move 
in a counter-clockwise direction under the action 
of its Spring 455, the tooth 403T engages the 
puter surface of the driven member 453D and 
is thus disposed in the path of the projecting 
tooth 32T of the clutch pawl. Hence, when the 
driven member advances, the tooth 492T engages 
the tooth 49.3T of the stop lever and the clutch 
is disengaged, and it should be noted that as 
Sulch disengagement takes place, the end of the 
tooth Ae3T tends to enter into that portion of 
the slot 485 that is then disposed in a counter 
clockwise direction from the location of the tooth 
432T. When the clutch is to be again engaged, 
the stop finger A33S-2 is rocked in a clockwise 
girection, thereby to withdraw the tooth 431 
to the position shown in full lines in Fig. 29 of 
the drawings. This releases the clutch pawl 392 
SO that its spring 434 may move the tooth 49 
into the slot 490 of the driving sleeve when this 
slot 9 moves into alignment with the tooth 49. 

it Will be observed, of course, that the various 
clutches included in the machine are provided 
in inost instances with at least two stop levers, 
and these stop levers may take different forms 
insofar as both actuation and control are con 
Cerned. 

In FigS. 30 and 31 there is illustrated another 
form of stop level that has been used in different 
Ways in a SSociation with the various clutches 
USed in the present machine. As shown in FigS. 
30 and 31, the stop lever 4 SS-2 is provided with 
a noteh 599 that is adapted to be engaged by a 
latch 58 that is mounted on the latch mounting 
shaft, 5.3. This latch 5 of has a spring 502 urg 
ing the same to its effective position, as shown 
in Fig. 32 of the drawings, and when the latch 
5 is engaged with the notch 5, it acts to main 
tain the Stop lever 4, S-2 in its released or in 
effective position, against the force of a spring 
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503 that tends to urge the stop lever to such 
effective or stopping position. A solenoid 504 has 
the armature thereof connected to the rearwardly 
projecting end of the latch 50 so that by enei 
gization of the solenoid 504 under control of the 
Selector nechanism of the machine, the latch 
5 may be released. When this takes place, the 
stop lever 40 S-2 moves into its effective or 
stopping position, and means are associated with 
the stop lever 40 S-2 whereby a moving element 
of the mechanism may thereafter shift the stop 
lever to its retracted or ineffective position. 
wherein it will then be latched by the latch 50. 
For this purpose, an actuating pawl 505 is pivoted 
at 506 on the stop lever 40 S-2, and this actuat 
ing lever 55 is urged in a counterclockwise direc 
tion by a spring 50 to a relationship that is 
determined by a laterally projecting stop 508 
formed on the stop lever 40 S-2. When the 
actuating ever or arm 55 is in this relation 
ship, the lower end thereof, which is beveled as 
at 595B, is disposed in Such a radially spaced 
relationship with respect to the axis of the shaft 
39S that this beveled surface 595B may be en 
gaged by a pin such as the pin 599. Such a pin 
599 is so mounted that it is rotated about the 
axis of the shaft 396, and in respect to the clutch 
4, this pin is carried on the driven element of 
the clutch. In other words, the pin 509 projects 
from the gear 395. With this arrangement, the 
momentary operation of the solenoid 504 causes 
the stop lever to move to its stopping relation 
so as to thereby disengage the clutch, and such 
disengagement is maintained only for a single 
revolution of the shaft; 396. This result follows 
from the fact that the pin 509 which actuates 
the stop lever to its latched ineffective position 
is carried on the driving element. Therefore, the 
clutch as thus controlled constitutes a single rev 
olution clutch disengaging means. It should be 
observed, however, that in other instances, the 
restoring of such a stop lever to its latched in 
effective position may be rendered dependent 
upon operation of some related mechanism that 
is operated only intermittently rather than con 
tinuously as is the shaft 396. 
Thus, in respect to the stop lever 45S-2, it 

will be observed that a control pin 52 extends 
to the right as shown in Figs. 25 and 32, and this 
pin 52 is fixed to a lever 53 that is carried on 
the shaft 45 in a loose relationship. The lever 
53 is utilized in the present instance to carry a 
restoring lever 505A, and a stop 598A is ar 
ranged to cooperate with the lever 595A in the 
manner described in respect to Fig. 30. The 
lever 53, through its connection by the pin 52, 
may serve to actuate the stop lever 45S-2 to 
its retracted position, and in respect to this stop 
lever Such return actuation is obtained by dis 
posing the lower cam edge of the restoring lever 
508A in a position wherein it may be engaged 
by a pin 54 carried on the cam disk 479. The 
can disk 49 is fixed on the Sleeve Aff that is 
actuated by the printing device feed clutch 49, 
and hence when the stop lever 45S-2 is un 
latched by operation of the solenoid 448 so as to 
thereby move to its stopping position, such stop 
lever will not be immediately restored to its in 
effective position as described in respect to the 
Structure shown in Fig. 30, but, will be returned 
to this ineffective position only when the next 
engagement of the printing device feed clutch 
i0 causes operation of the printing device feed 

mechanism, and particularly the sleeve 4 and 
the cam 49. 
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The stop lever 45S-1 is arranged so that it 
may be latched in its ineffective position by a 
latch 55, and as will be evident in Figs. 23, 25 
and 32, this latch 5.5 is fixed to the latch shaft 
446 by means such as a set screw, so that this 
lateh may be released upon rocking movement 
of the latch shaft 446. The stop lever 415S-f 
is shifted to its retracted position by means in 
cluding a sleeve 5t3S that is mounted in a ro 
tatable relationship on the shaft 45?, and which 
serves as a bearing to loosely support the arm 
543. At its left end, Fig. 32, the sleeve 5.3S is 
fixed to the stop lever 415S-i, while at its right 
end the sleeve has a rearwardly projecting lever 
5.3L. At its rear end the lever 5f.3L has a pivot 
block connection with the upper end of an actu 
ating rod 516. A lateral ear on the lever 5? 3L 
has a set screw 5? 3A therein which is adapted 
to engage an underlying ear on a lever 45, 
that is fixed to the shaft 45. Thus, actuation 
of the stop lever 4.5S-f also acts through the 
shaft 45 to release other stop levers as will be 
described. 
At the clutch 410, the stop lever & S-1 does 

not have a latching means of any kind, and the 
projecting rear end of this stop lever has a down 
wardly extending operating link 517 associated 
therewith whereby operation of this stop lever 
may be controlled by the cam mechanism asso 
ciated with the multi-print shaft 425 as will here 
inafter be described. 
The stop lever 4f0s-2 is, however, arranged so 

that it may be latched in its ineffective position 
by means of a latch 58 that is fixed on the latch 
shaft 446 by a set screw as shown in Figs. 23, 25 
and 32. The stop pawl 4 iOS-2 extends rear 
wardly and has a downwardly extending operat 
ing rod 520 whereby the stop pawl 4' os-2 (nay 
be actuated to its ineffective position by the main 
control mechanism of the machine as will here 
inafter be described. The rearwardly projecting 
end of this stop lever has a laterally projected 
ear 52 f thereon in which an adjustable set screw 
522 is mounted, and this set screw 522 is arranged 
so that in the downward actuation of the control 
rod 520, the set screw 522 will engage an ear 523 
on an arm 524 that is fixed as by a set screw on 
the stop lever mounting shaft 45. Thus, when 
the stop lever 4t OS-2 is actuated by the control 
rod 520, the arm 524 will be actuated so as to 
rock the shaft 45 and correspondingly shift cer 
tain other stop levers as will hereinafter be 
deseribed. 
The stop lever 40 S-1 at the clutch 49 is 

mounted loosely on the shaft 45, and is urged 
downwardly toward an engaged relation by a 
spring similar to those hereinbefore described in 
respect to the various stop levers, and this stop 
lever 40 S- is arranged so as to be noved to its 
disengaged relation concurrently with the stop 
lever 403S-1, this last mentioned stop lever 
403S- being fixed on the mounting shaft, 45; by 
means of a set screw so that this stop lever will 
be disengaged concurrently with the rocking 
movement of the shaft 45 that may be imparted 
thereto as, for example, by operation of the con 
trol rod 520. In order that the release of the 
stop lever 403S- may control the stop lever 
40 S-i, an ear 526 extends to the left from the 
stop lever 303S- so as to underlie an adjustable 
screw 527 carried on an extending ear 528 formed 
on the stop lever 40 S-f. 

It will be observed that the solenoid operated 
latches 445 and 50 are loose on the latch shaft 

} {} 

20 

40 

60 

65 

70 

39 
the latch shaft 446, and this latch shaft 446 inay 
be rocked so as to concurrently release the latehes 
5f 5 and 5t8. This is accomplished by an actust 
iing arm 530 that is secured by a set screw to the 
latch shaft so as to extend rearwardly therefroya, 
and an operating rod 53' extends downwardly 
from the arm 539 So that this lateh Shaft 45 
may be rocked in a proper tinaed relationship 
that is utilized particularly in connection with 
multi-print operations to enable a, inachine 
Stopping impulse or control operation to take 
place at any time, but at the same time to enable 
the effectiveness of the control operation to be 
delayed until completion of a particular series of 
multi-print operations which may then be in 
progress. Thus, the rod 53 extends downwardly, 
and at its lower end, this link 53 is associated 
with a rocking lever 532 that is pivoted on a stad 
533, Fig. 21. The rod 531 has a spring 534 star 
rounding its lower end so that the lever 532 may 
exert a yielding upward pressure on the rod 53, 
thereby to yieldingly urge the latch shaft 44S in 
a latch engaging relationship. The lever 532 is 
arranged to have a can follower relationship 
with the upper edge of a can 535 that is fixed on 
the multi-print control shaft 425. The can 535 
has a dwell Surface throughout substantially its 
entire periphery, and the leyer 532 is arranged to 
cooperate with the upper edge of the can 535, 
This caä, however, has a cann regeSS that is 
arranged to actuate an upper position when the 
shaft 425 is in itS home position, and thus if a. 
machine control stopping operation is performed 
at the time when the machine is in a multi-print 
cycle, the latches associated with the lattich shaft 
446 will remain effective until the recess in the 
cain 535 moves to its upper or home position, at 
which time the control rod 53 will be allowed 
to inove downwardly so as to release the latehes 
that are fixed on the latch Shaft $5. This con 
trolling operation takes place by reason of the 
way in which certain of the stop levers of the 
various clutches are related. Thus, it will be evi 
dent that the latches 55 and 58 will serve to 
maintain the stop levers 45S- and i S-2 in 

a their released positions. The clutch is is will thus 
remain engaged and continue to drive the nulti 
print control shaft 425, ith respect, to the 
clutch 4f), the stop lever 4 GS-2 will be main 
tained in its ineffective position, but in a multi 
print operation this clutch will at this time be 
disengaged because of the downward movement, 
of the clutch lever 4 OS-i, as will he described 
presently. Since the clutch stop lever 4 iOS-2 is at 
this time in its ineffective position, the connec. 
tion afforded by the ears 52 and 523 and the 
related Screw 522 will hold the arm 524 in a pre 
determined position, and Since this airin 524 and 
the stop lever 493S- are both fixed to the shaft, 
45 f, the Stop lever 603S- will also be maintained 
in its ineffective position. Similarly, the ea's 
528 and 528 and the related screw 52 will serve 
to hold the stop lever 40 S-- in its disengaged or 
ineffective position. Hence, if the control opera 
tion has been performed in the course of a multi 
print Cygle of the machine, these various stop 
levers will be maintained in their ineffective posi 
tions until the completion of the multi-print, 
cycle has caused the control rod 53 to release 
the latgh shaft 446 for movement to its released 
position, 

It was mentioned hereinbefore that, in a pygle 
of multi-print operation, the stop lever i S- is 
maintained in its effective position so as to pre 

446, while the latches 515 and 58 are fixed to 75 vent feeding of a printing device until a prede 
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termined number of printing impressions had 
been made from such printing device, and this is 
accomplished by control rod 5 which extend: 
downwardly and is a SSOciated. With all C . 

the mounting plate 39;B as shown in Fig. 2 
the drawings. This lever is aSSociated 
rod is by means including a Spring Sá3, and the 
lever 34 is arranged to cooperate as a ga: foll 
lower with the upper edge of a can 3 i: 
the ulti-pint control shaft 25. This Cain 
has a diwel Surface throughou 

position. A spring 55 associated with the 
53 urges this lever downwardly So that wine: 
the can recess in the cann. 543 reaches the tie 
position, the Spring is will act on the eye; 365 
to withdraw the rod it in a downward di'83ion. 
it will be evident, of course, that when 2, initi 
print cycle is started, the rotation Ci the can 
f3 Will cause the od 3 to be yieldiingly rais 3: 

thereby to move the stop lever SS-S to its 
effective position. This stop lever will be re 
tained in Such effective position, therefoy to Surg. 
press the printing device feeding opeiations; 
until the rotation of the multi-print Coiti'gi Siaft, 
f5 has been completed. 

in machines of the character to which the 
present invention relates, it is desirable that when 
the drive to any particular element is discon 
nected, such driven element be brought to rest 
definitely in its home position, and for this pur 
pose mechanisms that may be termed indexing : 
or locating devices are aSSociated with Such 
driven elements. Thus, as shown in FigS. 21 and 
22, the clutch sleeve it has a locating disk 5.8 
associated in a fixed relation theireto, aid this 
disk has a riotish therein that is adapted to be 
engaged by a positioning roller 55 that is car 
Fied on a Spring urged rocking lever 2. This 
structure is illustrated in Fig. 26 of the dra WingS. 
it will be recallied that there is an overrunning 
connection between the sleeve it of the clutchi. 
& S and the gear 43, and for this reason an addi 
tional indexing or locating device is a SSociated 
with the inlilti-print control shaft (325. Thus, aS 
will be evident in Fig. 21 of the drawings, a posi 
tioning disk 553 is fixed on this shaft adjacent : 
to the jounting plate 39AA, and a similar Spring 
pressed locating ever is arranged to cooperate 
with a, notch in the disk 555 when the nulti 
print, control shaft 25 is in its hone position. 
As pointed out hereinbefore, the main high 

speed drive shaft, 38 extends to the left and 
Serves as a constant driving element for the 
rechanisms included in the gear box 392. ThUS 
the gear box 332 includes spaced mounting plate 
EEG and 55 that are mounted in a spaced rela 
tion, and the shaft 385 extends through and 
between these two counting plates. On the 
shaft, 33, a pinion 563 is fixed so as to nesh. With 
a large gear 564 that is loosely nouilted Or. 2, 
shaft, 33 that extends between the two mount 
ing plates 568 and 56i. This gear 56 is arranged 
to constitute the driving element of a, one-revolu 
tion clutch 5, and for this purpose the gear 
5i has a sleeve 5: fixed thereto so as to pro 
ject to the right and into position within the 
driven member of the clutch 5. The clutch. 
5 is arranged to be controlled by a pair of Stop 
evers SGS- and 5S-2 that are mounted. On 
a stop lever supporting shaft 53 that extends 
between the two mounting plates 56 and 56 of 
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the gear box. The Imain stop lever 50S- is 
arranged SO that it (nay be controlled through an 
-operating rod 55 from the main starting and 
StCpping mechanism of the machine as Will here. 
inafter be described. The Cther stop lever 59S-2 
is of the kind hereinbefore described, particu" 
larly with respect to Figs. 33 and 31 of the draw 
ings. Thus, this stop lever SCS-2 has a latch 

it associated therewith, this latch being 
mounted on a mounting shaft 578 that extends 
between the plates 560 and 55. A Solenoid 58: 
has its arnature connected with the latch 5i 
so that this latch inay be released and the stop 
ever 5, S-2 allowed to move toward its effec 
tive position under the action of itS Operating 
spring. The stop lever 5S-2, however, has a 
return actuating lever 5S mounted thereOn in 
the manner hereinbefore described, and this lever 
58 is adapted to be engaged by a pin 532 carried 
On the gear 564 So that upon release of the latch 
5 the clutch 5 Will be disengaged for but a 
single revolution, and this charactaristic is ulti 
Iized in enabling the linechanism to be readily 
gontrolled by the Selector mechanism of the 
nachine. 
The driven member of the clutch 5 has a 

positioning or indexing disk 3: fixed thereon, 
and this indexing disk is arranged to be engaged 
by the roller of a spring indexing pawl 585 to 
hold the driven element of the clutch yieldingly 
in its home position in a manner Similar to the 
indexing mechanisms previously described in 
respect, to the other clutches. 
The driven member of the clutch has a, pinion 

535 fixed thereto so that this pinion will be 
driven when the clutch 578 is engaged, and Such 
pinion 586 engages a gear 388 that is rotatably 
nointed on a shaft 59 that extends between the 
two mounting frames 56 and 56. The gear ratio 
between the pinion 586 and the gear 588 is such 
that the gear 588 rotates through one revolution 
for each two revolutions of the driven member 
of the clutch 570, and this relationship is uti 
lized in imparting the desired cycle of operation. 
to the roller platen P-2. Thus, the gear 583 has 
a can 59 fixed thereto, and this can is engaged 
by rollers 59 and 592 carried on the opposite 
arins of a rocking bell crank lever 593 that is 
mounted for rocking movement on a transverse 
shaft 594 that extends between the mounting 
plates 56 and 5. The lower aim 593A of the 
bell crank lever 593 is arranged to extend for 
Wardly, and an upwardly extanding link. 595 is 
pivoted thereto and is extended upwardly for 
asSociation with the roller platen mechanism P-3 
as Will hereinafter be described. 

The timing unit 600 

The constantly driven gear SS also has an 
Other and Somewhat Smaller gear 39S associated 
therewith, and this gear 596 is constantly driven 
and is utilized as a source of power for driving 
a Constantly operated timing unit is that is 

5 mounted on the machine just rearwardly of the 
gear box 392. The timing unit includes a timing 
shaft 5i, Figs. 63 and 64, and the timing shaft, 
of has a gear 62 fixed thereon and operatively 

Connected to the gear 598 by an intermediate 
idler pinion 693, the idler pinion 683 being in 
cluded in the gear box 392 and being loosely sup 
ported on the Shaft 59. 
Thus, the timing shaft 68 is constantly driven 

from the main drive shaft 389, and in its rota 
tion, a cam 604, fixed on the shaft 60 , is arranged 
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to operate a rocking lever 695. The rocking 
leTertii is pivoted at its rear end on a mount 
ing shaft 0 that extends between a pair of end 
frames 600A and 600B that constitute the frame 
of the tining tunit 666, and the rocking lever 605 
extends forwardly and has a roller 60 at its for 
ward end that hears against the upper edge of 
the cara S. he rocking lever 635 is arranged 
to Carry a microSwitch 669 that has an operating 
element thereof facing in a downward direction, 
and n downward movement of the microSwitch 
it, this operating element is adapted to engage 
and be actuated by an adjustable abutment screw 

that is carried on a stationary mounting bar 
that extends between the two frame elements 

of the timing unit. It will be observed, of course, 
that the lever 605 is urged downwardly by a 
spring 60.S. 
The timing unit 600 also includes a second 

rakerOSwiteh 62 that is operated by a similar cam 
and Other mechanSins similar to that herein 
before described in respect to the microswitch 

8, arad the function of these timing switches in 
the operation of the nachine will hereinafter be 
deserbed. 
The drive and control elements in the unit 202 
As hereinbefore described, the main shaft 380 

that is constantly driven during operation of the 
raachine is connected to the shaft 383 in the 3 
unit it so as to afford a constantly operating 
source of power in such unit, and the transmis 
sica and control of such power within the unit 
22 will now be deseribed. The shaft 383 is lo 
cated in the base of the tunit 202, and connection 
is extended upwardly from the shaft 303 by a 
pair of bevel gears 65, Fig. 141, a vertical shaft 
it, and another pair of bevel gears 6 to a high 

speed drive shaft 620 that is extended horizon 
tally through the variable printing unit WP- and 
the punching unit PU in relatively close associa 
tion with the main operating can shafts of such 
raachines. The shaft 620 has a bevel gear 62 
fixed thereon which engages a bevel gear 622 
fred oa the lower end of the shaft 304 so that 
the feed roler drive in the unit 202 is driven 
from the shaft 62. Similarly, a sprocket 
68 is fixed on the right-hand end of the 
shaft 020, and this sprocket is connected 
by a chain B, Fig. 101, that extends down 
Wardly and Serves as a constant drive for a 
tietal control unit 825 which is utilized in govern 
ing the total taking operation of the variable 
printing unit VP-, as will be hereinafter de 
seribed. 

The high speed shaft 60 also serves as a power 
source for driving the shuttle feed, and to this 
end, a pinion 627 that is fixed on the high speed 
shaft 62 is arranged to drive a gear 628 that 
is loosely mounted on a stub shaft, 639 that is 
disposed in a horizontal position just to the right 
of the frame of the punching unit PU and in 
alignment with the main cam shaft 633 of the 
punching unit PU. A common bearing 634 
mounted on the right-hand side plate 635 of 
the punching unit serves to support the adjacent 
ends of the shafts 630 and 633, the other or 
right-hand end of the shaft 630 being supported 
in a frame. Enember 636. The gear 628 constitutes 
the driving element of a single position, one 
revolution clutch 638 that is governed by stop 
lever 639, and the stop lever 639 is adapted to be 
released by a solenoid 638M. This clutch is of 
the type and construction illustrated in the pat 
ent of Walter T. Gollwitzer, No. 2,265,134, pat 
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ented December 9, 1941. The driven element 
638B ef the clutch 638 is pinned onto the stub 
shaft 630 which extends to the right as shown 
in Fig. 99 through a bracket. 639 mounted on the 
outside of the frame plate 636. On its outer 
end, the shaft 630 has a bevel gear 640 fixed 
thereto so as to be driven when the clutch 638 
is engaged, and this bevel gear engages a bevel 
gear 64 that is fixed on the transverse shaft 
260, which is also shown in Fig. 9 of the drawings, 
and which is carried in the mounting bracket 
639. The forward end of the shaft 260 which 
projects forwal'dly beyond the mounting bracket 
639 has the arm 259 fixed thereto, as will be 
evident in Figs. 9 and 99, and this arm 259 is 
Coanected to the actuating link 25 of the shuttle 
feed mechanism as hereinbefore described 
Thus, the Shuttle feed mechanism will be oper 
ated through a cycle each time the clutch 638 
is engaged. 
The high Speed shaft 620 extends to the left, 

as shown in Fig. 141, and serves as the source 
of power for driving the main can shaft 645 of 
the variable printing unit VP-I, this shaft 645 be 
ing shown in Figs. 99 and 141. The variable 
printing unit. VP-1 is in most of its aspects quite 
Similar to the variable printing unit that includes 
the adding mechanism as shown in the Walter T. 
Gollwitzer Patent No. 2,501,444, such machine 
being shown in Fig. 37 and the following views in 
Said aforesaid copending application. The shaft 
645 has a gear 646 loosely mounted thereon. 
and this gear is driven by a pinion 647 fixed on 
the high Speed drive shaft 620. The gear 646 
constitutes the driving element of a single posi, 
tion, one-revolution clutch 650 that is of the 
Same type as the clutch 638, hereinbefore de 
scribed, and the driven element 650B of the 
clutch 650 is pinned to the shaft 645 so that this 
shaft will be driven when the clutch 650 is en 
gaged. The clutch 650 is adapted to have its 
stop lever disengaged by a solenoid 650M. Just 
to the left of the outer frame element 653 of 
the variable printing unit VP-1, a bevel gear 654 
is pinned on the shaft 645, and this bevel gear 
meshes with a bevel gear 655 that is fixeed on 
a rearwardly extending connecting shaft 656. 
This connecting shaft 656 at its rear end has a 
bevel gear connection 657 with a shaft 658 that 
is shown in Figs. 99 and 141. 
The shaft 658 is thus driven in each cycle of 

operation of the variable printing unit VP-1, in 
cluding the total taking cycles thereof, and 
among other things, the shaft 658 is utilized to 
operate timing switches 659A, 659B and 659C, 
Fig. 143, that are actuated by cams 659A-, 659B 
and 659C-f, Figs. 141 and 143, fixed on the shaft 
658. The shaft 658 extends to the right and to a 
point between the frames of the variable printing 
unit VP- and the punching unit PU. This shaft 
is aSSociated with the driven element of a clutch 
660 whereby the shaft 658 may be connected 
With a stub shaft 66 that is mounted in the 
frame of the punching unit PU in alignment 
with the shaft 658. The shaft 66 extends to 
the right and outwardly of the frame plate 635 
of the punching unit, and has a bevel gear con 
nection 662 with the lower end of the shaft 309 
which drives the stop finger camshaft 308, 

It Will be observed that the shaft 645 is driven 
from the clutch 650, and between the frames of 
the variable printing unit VP-1 and the punch 
ing unit PU, another clutch 665 is provided 
whereby the main cam shaft 633 of the punch 
ing unit PU may be operatively connected to the 



2,656,103 
35 

camshaft 645 of the variable printing unit there 
by to drive these two units together when this 
is desired or to enable the punching unit PU to 
remain inactive in those cycles of machine Op 
eration when totals are being read out of the 
accumulators that are included in the variable 
printing unit VP-l. 
The clutches 660 and 665 are of the type shown 

in Figs. 30 and 31, and the details of these 
clutches are shown in Fig. 100 of the drawings. 
These clutches are of the same one-revolution 
release type, and have stop levers 660S and 665S 
adapted to be latched in retracted positions by 
latches 66.0L and 665L. These latches are 
adapted to be released by solenoids 660M and 
665M, thereby to allow the respective stop levers 
660S and 665S to move to their effective posi 
tions, and return arms 660A and 665A associated 
with these stop levers are adapted to be en 
gaged by pins 660P and 665P to return these stop 
levers to their latched positions. The pins 660P 
and 665P are carried on the driving elements of 
the respective clutches so that such clutches re 
main disengaged for but one revolution. 
The totals that are thus read out of the accu 

mulators of the variable printing unit VP- are 
not printed by the variable printer VP-1, but are 
set up and printed in the variable printer VP-2, 
as will hereinafter be described, and the variable 
printing unit WP-2 is operated in timed relation 
to the cam shaft 645 not only in Such total cy 
cles, but also in the normal printing cycles 
wherein money amounts, derived from the print 
ing devices D, are printed on the proof sheets. 
This is effected by affording a driving connec 
tion from the shaft 658 to the main cam shaft 
668 of the variable printer WP-2. This driving 
connection includes a separable connector 610 
that comes into play when the unit 202 is Sep 
arated from the main unit 20 l. The separable 
connector 670 has one element 676- fixed on 
the end of the shaft, 658, while a Second element 
670-2 is fixed on the end of a connecting shaft 
67 that is connected by a universal joint 672 
to another shaft 673 which is in turn associated 
with the main camshaft 668 by a universal joint 
64. 
The shaft 66 of the punching unit PU has 

an indexing means, including a disk 675, aSSO 
ciated therewith so as to hold the shaft 66 in 
its home position when the clutch 660 is dis 
engaged. Also, the shaft 66 has a cam 616 
fixed thereon so as to operate a timing Switch 
67 in each revolution of the shaft 66, this tin 
ing switch being utilized in the control of the 
machine as will be described hereinafter. 
The camshaft 633 also has an indexing means 

including a disk 778, associated thereWith, as 
well as certain driving or actuating members, 
as will be described hereinafter. 

THE PRINTING DEVICE FEED 

The printing devices D are customarily stored 
in suitable drawers or the like when not in use, 
and when these printing devices are to be fed 
through the machine, they are introduced into 
the magazine M in the manner disclosed, for 
example, in Gollwitzer Patent No. 2,002,773, pat 
ented May 28, 1935. The magazine M comprises 
four upright substantially L-shaped Cornel' men 
bers as 700, such L-shaped figuration affording 
in each of the strips an arrangement adapted to 
embrace a corner of each of the printing men 
bers stacked in the magazine M. The lower 
most printing device in the magazine is With 
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drawn from the magazine and advanced through 
the printing device guideway through the inter 
mediary of reciprocable carrier bars, as will be 
described presently. 
The guideway through which the printing de 

vices are thus advanced comprises two rails TO 
and 702 which are suitably secured to mounting 
bars 832 of the main frame of the machine and 
Wihich extend from front to rear across the ma-. 
chine in parallel relation one with the other. 
As best ShoWn in Fig. 46, the rail 70 has a 
rabbeted groove 93 formed in the inner face 
adjacent the upper edge thereof and a corre 
sponding rabbeted groove 704 is provided in the 
inner face of the rail 02 adjacent the upper edge 
thereof. The carrier bars 75 and 706 are 
mounted in these rabbeted grooves and have a 
reciprocatory movement imparted thereto in a 
manner which Will be explained presently. A 
retaining plate 70 is secured to the inner face 
Of the rail 8 and extends past the open face 
Of the rabbeted groove 03 so as to thereby re 
tain the carrier bar 765 in the rabbeted groove 

3. A similar plate 708 on the inner face of 
the rail 02 is effective to retain the carrier bar 
G6 in the rabbeted groove 704. As will be ex 

plained more fully, the plates 707 and 708 are 
discontinuous in that these plates extend be 
tween the anvils on which the printing and con 
tirol devices come to rest in the course of the 
Step-by-step advancing movement thereof 
through the printing device guideway and the 
plates 107 and 708 also extend beneath the mag 
azine M. So that the lowermost of the printing 
and control devices stacked in the magazine M. 
rests on the upper edges of the rails 787 and 

8. 
In the course of advancing movement of the 

printing and control devices through the ma 
chine, and in the course of movement of these 
printing devices from the magazine M. and onto 
and from the various anvils, to be described 
presently, on which the printing and control de 
vices come to rest, the printing devices D ride 
on the upper edges of the plates 707 and 708. 
As best shown in Fig. 46, the upper edges of 
these plates are of rounded configuration and 
desirably these edges are chromium-plated so 
a.S to thereby present a wear-resistant surface to 
the printing and control devices that are adapted 
to travel therealong. 
The carrier bars 5 and 706 have a recipro 

catory movement imparted thereto through the 
intermediary of the arrangement illustrated, for 
example, in Fig. 38. Thus, by referring to Fig. 38, 
it Will be seen that a rack if 09 is formed in the 
lower edge of the carrier bar 706 adjacent to 
the rear end thereof and a similar rack is pro 
Wided and is Similarly located on the carrier bar 
705. A shaft 0 is journaled in bearings pro 
vided in the rails 70 and 702 and pinions 7 
and 2 are fastened thereto in position thereon 
to respectively mesh with the racks as 700 re 
Spectively provided on the carrier bars 796 and 
165. Ina Srinuch as the pinions 7 and 72 are 
fastened to the shaft 70, and since these pinions 
are meshed with the racks on the carrier bars, 
movement imparted to the shaft T0 is simul 
taneously transmitted to the carrier bars 705 and 
O6. 
Rotative movement is imparted to the shaft 
0 and therefore reciprocatory movement is in 

parted to the carrier bars 705 and 706 through 
a Segment 3, Figs. 33, 36, 37 and 38, that is 
mounted for pivotal movement about a stub shaft 
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that is journaled in bearings provided on 
the plates as 74A that are secured to and ex 
tend above the rails 70 and 702. The segment 
3 includes an aim 5 to which one end of a 

liak is is pivotally connected. A reciprocatory 
nevement is imparted to the link Ofrom rocker 
4. that is included in the drive mechanism 
as hereinbefore explained, and, as shown in Fig. 
33, the lower end of the link T?6 is pivoted at 
76P on the rocker fli. The teeth 7 I provided 
or the segment 3 hesh with a pinion 78 that 
is secured to the shaft 70 outwardly of the rail 
702. Desirably the pinion 78 is of smaller di 
atmeter than the pinions and 72 so that 
when reciprocatory movement is imparted to the 
segraent 73 from the link and this in turn 
is transmitted through the teeth through the 
pinion 8, the pinions 7 and f2 will be ef 
fective to transmit acceleiated motion to the car 
rier bars 706 and 705. 
The conjugated cams 40A and 478B included 

in the drive mechanism 90 act through the 
rocker 47 to impart the reciprocatory move 
ment to the link 6, and the degree of nove 
ment of the link , and consequently the de 
gree of Gaovement imparted to the carrier bars 
705 and 06, is deterrained by the configuration 
of the aforesaid conjugated cams and the 
alagant of movement thus in parted to the car 
rier bars 05 and 706 is sufficient to move the 
earrier bars 705 and 06 toward the front of the 
aachiae in an anourat sufficient to advance the 

printing and control devices from the magazine 
M and on to and from the anvils provided in 
the printing device guideway on which the 
priating devices are adapted to come to rest, 
such spacing of the magazine M from the first 
of such anvils and the Spacing of these anvils 
one from the other being uniform along the ex 
tent of the printing and control device guide 
Way. 

Advancing movement is imparted to the print 
ing and control devices from the carrier bars 
705 and 06 through pawls that are provided 
at spaced intervais along the carrier bars 705 
and 706, and these pawls have portions that 
may project above the top edges of the carrier 
bars and these projecting portions of the pawls 
engage the rearwardly disposed edges of print 
ing and control devices when these are to be 
advanced through the guideway therefor. The 
paws are arranged in pairs, one pawl of each 
pair being mounted in the carrier bar 705 and 
the other being mounted in the carrier bar 706 
and the pawls of Such a pair are aligned Ohe 
with the other. Moreover, these pairs of pawls 
are provided at spaced intervals along the ex 
tent of the carrier bars, the Spacing between 
the respective pairs of pawls corresponding to 
the spacing of the first anvil from the magazine 
and the spacing of the respective anvils one 
from the other. 
By referring to Fig. 38, it will be seen that a 

pawl 79 is provided in the carrier bar 706 near 
the inner end of the rack 9. This pawl is 
mounted in a recess 20 formed in the upper 
edge of the carrier bar 706 and the pawl T 9 
includes a rounded end portion 2-f which fits 
into a complementary shaped portion at the 
rear end of the recess 720 so as to thereby Sup 
port the pawl for vertical movement relative 
to the upper edge of the carrier bar 06. At the 
forward end of the recess 20, a ledge 22 pro 
vided at the upper edge of the carrier bar 706 
extends over a portion of the recess 20 and 
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a tongue 123 on the pawl is normally disposed 
beneath this ledge. A leaf Spring 724 is mounted 
in the lower part of the recess T20 and acts 
on the lower edge of the pawl 79 So as to force 
the pawl upwardly and thereby dispose the 
shoulder 725 on the pawl 79 at the inner end 
of the ledge 722 in a position to project above 
the top edge of the carrier bar 6. A paw 
Similar to the pawl T 9 and mounted in the 
manner just described is provided in the carrier 
bar 95 in alignment with the pawl 79 and these 
pawls constitute the pair that advances the low. 
ermost printing device from the magazine and 
to the anvil disposed immediately forward of 

5 the magazine. 
During the course of forward movement of 

the carrier bars 705 and 706, the pawl 79 and 
the cooperating pawl in the carrier bar 705 pro 
ject above the upper edges of the carrier bars 
in which they are mounted, and immediately 
after the start of forward movement of the car 
rier bars 705 and 706 the shoulders 25 on these 
pawls engage the rear edge of the lowermost 
printing and control device in the magazine, and 
in the course of Subsequent forward movement 
of the carrier bars 705 and G6 these pawls re 
main in engagement with the rear edge of this 
device and move the Same forward along with 
the carrier bars, this particular printing and 
control device riding On the upper edges of the 
plates 70 and 708 as described hereinabove. 
At the end of for Ward movement of the carrier 
bars, the printing and control devices advanced 
by the paWl 9 and its cooperating pawl will 
be dispOSed at Station 22 in the printing and 
control device guideway. This station 2?2 is 
afforded by an anvil 26 that is composed of 
a block that is disposed between and which is 
Secured to the rails 70 and O2, the portions 
of the plates 70 and 68 that extend beneath 
the magazine and terminating at the rear edge 
of the anvil 726. The upper surface of the anvi 
26 lies in the plane of the rounded edges pro 
vided at the tops of the plates O and 708 so 

- that When the printing and control devices ad 
Vance from the magazine into station 22, it 
rests on the anvil, 26. 
Innediately after the forward movement of 

the carrier bars has been effective to dispose the 
printing and control devices withdrawn from 
the magazine M at Station 22, the rearward 
movement of the carrier bars 05 and TOS is 
initiated and these carrier bars subsequenty re 
turn to the initial at-rest position thereof, in 
which position the pawl 7 9 and its cooperating 
pawl will be disposed behind the rear edge of 
the lowermost printing device in the magazine 
M. 
In the Course of returning movement of the 

carrier bars 705 and 706, the pawls as the pawl 
79 and its cooperating pawl in the carrier bar 
05, are free to be pressed downwardly against 

the action of Spring 723 effective thereon. It 
has been found to be advantageous to positively 
lower the pawls as 79 during the course of 
rearward movement of the carrier bars 705 and 
06 So as to dispose the upper edges of these 

pawls below the plane of the upper edges of 
the carrier bars So as to thereby keep the upper 
Surfaces of the pawls out of engagement with 
the lowermost printing and control devices in 
the magazine during the course of returning 
movement of the carrier bars. To this end, as 
best shown in Figs. 39 and 39A, a pin I2 is 
Secured to the pawl 79 to project inwardly to 
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ward the opposite carrier bar. A flat spring 
28 is mounted on the top of a block 28B on 

the inside face of the plate 18, and this Spring 
28 has an overhanging edge extending into 3, 
longitudinal clearance slot 28S formed in v12 
plate i38. Within the slot 28S, the spring 23 
has a projecting forward end 728F disposed in 
mediately for Wardly of the magazine M, and 
this forward end 728F is bent slightly upwardiy 
as ShoWin in Fig. 39A. he rear end 28R ex 
tends to SuicStantially the rear portion of the 
Imagazine M and is bent down Wardly as ShoWn 
in Fig. 39A. In the course of return move 
ment of the carrier bar i06, the pin 727 moves 
under the forward end of the Spring 728, and 
by reason of the vertical position of the Spring 
28 this is effective to pivot the pawl i9 down 

Wardly against the effect of the Spring 23 So 
as to thereby dispose the upper Surface of this 
pawl beneath the upper edge of the carrier bar 
06. Prior to the time the rearward movement, 

of the carrier bar it is is completed, the pin 
2 moves out from under the lower face of the 
rear end 28R of the Spring 28, and thereupon 
the Spring #23 is effective to dispose the shouli 
del 25 on the paWl S in position to engage 
the rear edge of the lowermost printing anc: 
control device in the magazine M. in the course 
Of the next advancing movement Cf the carrier 
bar 7 (6, the pin f2 rides along the upper Sur 
face of the Spring 728 and this is effective to 
hold the pawl if 9 in position to nave the shoul 
der 725 thereon remain in engageinent with the 
rear edge of the printing device being advanced 
from the bottom of the Stack tithereof in the 
magazine M. The Spring i28 is, therefore, effec 
tive to prevent the weight of the stack of the 
printing and control devices in the magazine Ai 
from depreSSing the pawl 79 as the pawi passes 
beneath the printing and control devices dis 
posed in the magazine Mi immediately above tile 
one being advanced by the pawl 9 and its co 
operating pawl. The pawl in the carrier bai' 
65 aligned with the pawl 79 includes a pin 

Similar to the pin f2, and this pin cooperates 
With a Spring plate Similar to the Spring plate 
28 So that this particular pawl operates in the 
manner hereinabove described with reference to 
paW 79. 
In Order to insure that the printing and con 

trol devices being advanced by the pairs of pawls 
in the Carrier bars Will remain in engagerinent 
With the pawls respectively effective thereon 
and in Order to insure that the printing and 
control devices D Will ride along the upper edges 
of the plates 70 and 78, retaining strips i3 
and iSi are respectively Secured to the upper 
edges of the rails f Gi and 92, the inwardily. 
disposed marginal portions of these retaining 
Strips projecting above Side marginal portions 
of the printing and control devices on the upper 
edges of the plates 6 and 8. 

. A pawl 732 is mounted in a recess 733 in the 
upper edge of the carrier bar 6 in the manner 
described hereinabove With reference to the 
pawl 79 and a pawl adapted to cooperate with 
the pawl 732 is mounted in the carrier bar E5 
in alignment with the pawl 732. The pawl 732 
is mounted on the carrier bar 83 in spaced 
relation With the pawl i S, the Spacing between 
these pawls being equal to the amount of ad 
vancing movement in parted to the carrier bar 
768 or stated otherwise, the pawl 32 is spaced 
from the pawl 79 in an amount equal to the 
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spacing between the magazine M and station 
22 above anvil 726. 

Hence, during the time the pawl 9 and its 
cooperating paW1 in the carrier bar to 5 is effec 
tive to advance the lowermost printing and con 
trol device in the magazine M. Or to the anvil 
26, the pawl 732 and its cooperating pawl in 
the carrier bar 705 is effective to advance a 
printing and control device that has been dis 
posed in the anvil 726 to station 24 above the 
anvil 33 that is disposed between and Secured 
to the rails iO and 702 as best shown in Figs. 
41 and 43. 
Yet another pawl 735 is provided in the car 

rier bar 6 forwardly of the pawl 732 and this 
pawl 35 is mounted in the carrier bar 10G in 
the manner hereinabove described With refer 
ence to the pawl 79. Another pawi is pro 
Wided in the Calrier bar 5 in alignment. With 
the pawl 35 and the pair of pawls thus afforded 
are effective to advance a printing and control 
device disposed at Station 24 on the anvil. 34. 
to station 2 on the anvii. 36, which like the 
anvils 25 and i34 is disposed between and car 
ried by the rails 70 and 92. The pawl 735 
is Spaced for Wardly from the pawl 32 in an 
amount equal to the Spacing of the paW 32 
forwardly of the pawl 79. 
The pawis 32 and 735 and their cooperating 

paWS in the carrier bar 5 do not have a pin 
as 2 provided thereon and Spring plates as 
528 aire not associated with the pawls 32 and 
33. These two pawls and their cooperating 
paWS in the carrier bar 05 do not tend to be 
depreSSed during the advancing movement of 
the carrier bars and it is for this reason that 
these pawls are not equipped with a pin as 727 
to correspond With a plate as 728. 
By referring to Fig. 33, it will be seen that 

a piate i3 is Secured to the inner face of the 
retaining plate 727 and this plate has a curved 
Surface 33 provided on the upwardly and for 
Wardly disposed edges thereof, the curved Sur 
face i38 being arranged to merge into the upper 
face of the anvil 36. Another plate 739 is 
fast to the in Wardly disposed face of the plate 
Of and has a rearwardiy disposed formed sur 

face 740 thereon. The space between the Sur 
faces 38 and 263 affords a throat 74 into which 
the marginal edge of a printing and control de 
Vice is advanced Wihen the pawl 35 and its co 
Operating pawl in the carrier bar 75 engage 
the rear edge of a printing and control device 
that has been disposed on the anvil 736 so that 
during the course of the advancing movement 
of the carrier bars, the printing and control de 
vice that has been disposed on the anvil 736 
paSSes through the throat 74 to be collected 
With other printing and control devices that 
have passed through the machine in a manner 
to be explained presently. It will be understood 
that plates Similar to the plates 3 and 739 are 
provided on the inner face of the retaining plate 
08 to afford a throat and similar to and aligned 

With the throat 74. 
During the time the printing and control de 

vices come to return on the anvils 26, 734 and 
736, Operations are performed thereon as will 
be explained more fully hereinafter. It has been 
found to be advantageous to accurately locate 
and positively retain the printing devices dis 
posed on the anvils 28, 34 and 36 during the 
time Operations are being performed thereon. 
The mechanisms which are effective to bring 

about Such accurate positioning and firm re 
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tention of the printing and control devices D 
cooperate with the notch 234, Fig. 2, that is 
provided in a marginal edge of each of the print 
ing and control devices. Briefly, the notch as 
4 is of substantially V-shaped configuration 

for a purpose that will be explained presently. 
By referring to Fig. 33, it will be seen that 

brackets 42, 73 and 44 are secured to the 
Outer face of the rail 02 and a shaft 745 is 
journaled in bearings afforded in these brackets. 
As best shown in Fig. 48, an arm 746 is fas 
tened to the shaft 745 and the upper end of a 
link is pivotally connected to the free end 
of the arm 76. The desired reciprocatory 
movement is inparted to the link 47 by pivot 
ally connecting the lower end of the link 47 
to the rocking plate 45, Fig. 33, so as to thereby 
rock the shaft 745. A spring 747S acting up 
Wardly on the link 47, as shown in Fig. 33, serves 
to hold the cam roller 45A in engagement with 
the cam 49. 
As best shown in Figs. 33 and 36, a plate 48 

is mounted on the shaft 745 adjacent to the 
bracket 742 and this plate extends across the 
outer face of the rail 702. The plate 743 is aligned 
with the anvil 26. Similar plates 4 and 50 
are mounted on the shaft 745, respectively, in 
signment with the anvils 34 and 36. 
As best shown in Figs. 40, 41, 42 and 46, each 

plate as 48 is bent inwardly at the upper edge 
thereof to extend across the upper edge of the 
rail G2. By referring to Fig. 42, it will be seen 
that the intermediate portion of the 1nwardly 
bent part of the arm 48 is cut away to provide 
a finger 48F, and at the rearwardly disposed 
edge of the plate as 48 a finger 75 is provided, 
the inwardly disposed edge of this finger 5 be 
ing of Substantially V-shaped configulation. So as 
to be complementary to the notch as 233 pro 
Wided in the printing and control devices. 
As best shown in Figs. 33, 40, 41, 42 and 46. 

each plate as 749 has an opening formed therein 
through which an adjustable screw as 52 is free 
ly extended, the adjusting screw being mounted 
in a tapered opening provided in the outer face 
of the rail 72. A spring as 753 is disposed about 
the screw as 52 and extends between the head 
of this screw and the adjacent face of the plate 

8, this spring being effective to urge the plate 
49 inwardly toward the printing and control 

device guideway. Moreover, this adjustable 
screw is effective to limit pivotal movement of 
a plate as 49 in a direction away from the ad 
jacent face of the rail 02. 

Emmediately prior to the start of the advancing 
movement of the carrier bars 705 and 796, the 
link T. acts on the arm T46, Fig. 48, to rock the 
shaft 45 clockwise as viewed in Fig. 46. A block 
as 5 is fast to the shaft 45 adjacent each of 
the plates , 49 and 75 and upon clockwise 
novement of the shaft 45, this block acts on 
the adjacent face of the plate as 749 and pivots 
this plate clockwise as viewed in Fig. 46 so as to 
thereby withdraw the fingers 756 and 75 on each 
pate as 9 away from the printing and control 
device guideway. 
Shortly prior to the completion of the advanc 

ing movernent of the carrier bars 745 and 746, the 
link 74 acts through the arm 45 to rotate the 
shaft 45 counterclockwise as viewed in Fig. 43 
and in the course of this movement the block 
as 54 tend to move away from the adjacent face 
of the plate as 49 with which the block is asso 
ciated. This frees the plate as 49 to the action 
of the spring T53 which thereupon pivot these 
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plates Counter-clockwise as viewed in Fig. 46 to 
thereby move these plates inwardly toward the 
printing and control device guideway. 
By referring to Figs, 40 and 42, it will be seen 

that each finger as T5 on each plate as 749 pro 
jects inwardly for a greater distance than does 
the associated finger 75. Each plate as 749 is 
SO related with i'eference to the arivil with which 
it is associated that the rearwardly disposed edge 
of the finger 743 is disposed in the position in 
which it is desired to dispose the leading edge 
of a printing and control device that is to come 
to rest. On the anvil. Hence, since the plates as 
49 move iiwardly toward the printing and 

control device guideway just prior to the com 
pletion of an advancing movement of the car 
rier bars e5 and , each finger as 59 Will be 
disposed in a position to arrest movement of a 
priating and Control diswice naOWing on to the 
aSSOciated anvil, 
The apex of the finger 75 is Spaced from the 

rear Wardly disposed face of its related finger T5) 
in an annount Corresponding to the Spacing of the 
apex of the notch 234 in the printing and con 
trol device D as shown in Fig. 2 from the over 
edge of this device as it appears in Fig. 2. There 
fore, as the leading edge of a printing and coin 
trol device moves into engagement, the rearwards 
ly disposed edge of the finger T20 and the related 
finger 75 is in position to have the Substantially 
W-shaped end thereof move into the notch as 
23 in the printing and control device disposed 
on the related anvil. By reason of the comple 
ninentary and Substantially V-shaped configura 
tion of the notch as 234 and the finger as 5, the 
noVenent of the W-shaped finger into the W 
shaped notch accurately positions the printing 
and control device on the anvil. Furthermore, 
the disposition of the finger as TS in the notch 
as 234 under the effect of the Spring as 53 is ef 
fective to retain the printing and contro device 
on the related anvil in a predetermined position 
during the time an operation is being performed 
On this printing and control device in the course 
of operation of the machine. 
The plate 48 that is disposed at sensing sta 

tion 22 carries a microSwitch. 48S which is ac 
tuated in accordance with the extent of inward 
movement of the plate 748. Thus, when a print 
ing device D is in sensing station, the plate 48 
moves to one position and a normally open Set 
Of contacts in the Switch 748S are closed to con 
dition certain control circuits of the selector 
mechanism as will be described. When a print 
ing device has not been moved into sensing sta 
tion, the plate 748 moves farther inward, and a, 
normally closed set of contacts in the Switch 
48S ale opened to disable the control circuits 

for the variable printer VP-i, the shuttle feed 
24, and related mechanism, as will be described. 
The printing device is passed into the throat, 

as 74, Fig. 33, and through the chutes T54 to 
Which the throat, as if leads, The chute 54 for 
directing the printing device to the printing and 
control device collecting tray 755 is supported 
from the frane of the machine beneath the 
printing and control device guideway. A con 
ventional follower device is included in the tray 
755 and as the printing devices move into this 
tray, a packer mechanism is effective on the 
printing devices to force the same through the 
tray 755 toward the right as viewed in Fig. 33. 
The packer mechanism which is operative to ef 
fect the foregoing includes the arm 56 Supported 
from a stud shaft 57. The arm 756 has a finger 
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58 extending therefroin which is ireleasably at 
tached to the arrin 53 that is also pivotally 
mounted on the stuid shaft 55, the releasaoie 
connection between the finger 58 and tis a 3. 
759 being effective interimediate the ends of tise 
arm 759. A link 68 is pivotally connected to 
the free end of the arrin 59 and this link. extends 
rearwardly and downwardly and is pivoted on the 
rocker 4 Ti so that reciprocatory movement is iia 
parted to this link G3 so as to thereby rock the ti 
arm 755 to effect the packing operation. The 
releasable connection established between the 
finger 58 and the arm 53 permits the ai'i, 56 
to be swung upwardly when it is desired to gain 
access to the forward part of the Collecting 
tray T55. 
The usual means for withdrawing printing and 

control devices from the collecting tray 755 is 
provided. In the present instance, this consists 
of a rod 76 slidably mounted at one side of the 
collecting tray 55. A hand grip 62 is provided 
at the rear end of the rod f and When it is 
desired to withdraw printing and control devices 
from the collecting tray 55, the hand grip 762 
is grasped so as to enable the rod 6 to be moved 2 
rearwardly. The usual neans at the for Ward end 
of the rod 6 acts on printing and control de 
vices in the tray 55 to move the same rea'- 
wardly through this tray when the rod 76 is 
moved rear Wardly. 

It is essential that the rod 3- and the parts 
asSociated thereWith be returned to the normal 
at-rest position thereof shown in Fig. 37. In 
order to insure that this will be brought about, a 
finger 63 is associated with the device provided 3. 
at the for Ward end of the rod S. An adjustable 
screw 754 is mounted in this finger E63 in posi 
tion to cooperate with the operating element of a 
microswitch 785. The adjusting screw 7.64 is so 
related to the operating element of the micro 
switch 765 that when the rod 76 f is in its proper 
at-rest position, the microSwitch 765 is closed. 
As will be described hereinafter, the microswitch 
765 is included in the main control electrical cir 
cuit of the inachine and is so arranged in this 
circuit that this Switch must be closed before 
circuit can be established through this main con 
trol circuit. 

It has been found to be advantageous to enable 
the follower mounted in the printing and control is 
device collecting tray 55 to be removed there 
from as, for example, when a collection of print 
ing and control devices is to be withdrawn from 
this tray. It is, however, essential that the 
printing and control devices in the tray 755 re 
main in upright position even though the foll 
lower device is removed from association there 
with. 

In order that this may be realized, the ar 
rangement best illustrated in Figs. 34 and 35 is 
provided. 
Near the rear end of the collecting tray 755, 

the side wall is bent to provide a horizontally 
disposed ledge T 66. A block 767 is disposed on 
and secured to this ledge TS6 and the inwardly 
disposed face of this block is aligned with the 
in Wardly disposed face of the side wall of the 
trav 55 that is hent to afford the ledge 766, as 
best shown in Fig. 35. At spaced intervals along 
the extent of the block 767 openings T68 are pro 
vided by drilling into the block is from the left 
hand face thereof as this block is viewed in Fig. 
3. In so forming the openings as 68, the 
tapered print of the drill is prevented from 
breaking through the right hand face of the bloc. 
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67 as it is viewed in Fig. 35 whereby an inturned 

Shoulder 69 is afforded at this end of each open 
ing 68. A jaw as TO is mounted in each of the 
OpeningS 768 and is disposed therein. So as to 
engage the shoulder 769 whereby a portion of 
each jaw as 70 extends into the tray as 755 to be 
disposed in position to engage adjacent edges of 
printing and control devices in the tray 755. In 
Order to maintain the jaw 70 in the aforesaid 
projected position, a Spring as 77 is mounted in 
each of the openings as 68 and acts on the jaw 
70 to force the same into the aforesaid projected 
position. The Springs as Till are retained in the 
Openings as 68 by a plate 772 that is secured to 
the face of the block 767 from which the open 
ings as 768 are drilled, said plate 772 being effec 
tive to close the adjacent ends of the openings 
as 68 and thereby maintain the springs as TT in 
the openings as 768 under tension. By referring 
to Fig. 33, it will be seen that a plurality of open 
ings as 768 are afforded so that a plurality of 
Supports are provided near the rear end of the 
tray 55 that are to be effective to maintain the 
printing and control device in upright position 
in this tray. 
The Supply of printing devices D in the maga 

Zine M is checked in each operation of the car 
Irier bars by a sensing pawl T 73, Figs. 33, 33A, 36, 
36D and 36E, that is pivoted at 773P beneath the 
rail 22. A Spring 73S urges the upper end of 
the pawl toward the lower side portion of the 
Inagazine MSO that a nose 773N may engage the 
edge of the lowermost printing device D. Such 
Sensing movement is governed by a recess TOGR, 
iig. 36E, formed in the side of the carrier bar 
66, Such recess being engaged by a cam roller 
Si3R carried on a pin 774 fixed on the pawl 777 
and extended through an opening 702B formed 
in the rail 2, Figs. 36 and 36D. A microswitch 
75 is carried on the pawl 773, and is so arranged 

that When the pawl 773 moves through its full 
Counter-clockwise stroke, due to absence of a 
printing device in the magazine, the Operating 
button of the Switch 775 will engage an adjust 

f, able abutment afforded by a screw 775S, thereby 
to operate the Switch 775 and cause the machine 
to stop, as Will hereinafter be described. The re 
ceSS fe8R is so located that such Sensing takes 
place when the carrier bars are in the forward 
portion of their stroke. 

THE SENSING MEANS 

A printing device advanced from the stack 
thereof in the magazine M onto the anvil T26 is 
disposed in Sensing station 212 when the printing 
device comes to rest on this anvil 726. While the 
printing and control device is disposed in this 
position, the sensing head SH now to be described 
in detail cooperates with the printing device D 
disposed at station 212. The Sensing means 
Which is to cooperate with a printing and con 
trol device as D at the station 212 includes a 
plurality of groups of sensing pins that are 
adapted for cooperation with perforations as 23 
that are formed in the card 232 and the under 
lying data field 238 on the frame 225 of the print 
ing and control device as D. The Sensing means 
also includes Sets of pins that are adapted for 
Cooperation with tabs as 236 that Ilay be renov 
ably Secured to the frame 225 of a printing and 
control device as D at selected of predetermined 
positions along one edge thereof as, for eXample, 
in the manner disclosed in Gollwitzer Patent No. 
2,132,412, patented October 11, 1938. 



2,656,108 
45 

Asbest shown in Figs. 80, 82 and 83, the sensing 
aeans includes the sensing head SH that is 
Potted between the rear ends of the arms 76 
and . As best shown in Figs. 36, 36A and 36C, 
by pivotal mounting indicated at 778 on the plates 
as 4A respectively secured to the rails 70? and 

, the arms 6 and T7 are maintained in pre 
determined spaced apart relation by a spacer 778. 
Aeliacent the pivotal mounting 778 of each of the 
arms as 776 and 777, a bracket 779 is provided 
wheh is pivotal about a screw 78, Fig. 36C. An 
openhng 78, Fig. 36A, is formed in another arm 
ef the bracket 79 and a screw 82 freely passes 
through this opening 78 and is tapped into the 
adjacent arm as it so that the Screw 82 serves 
as an adjusting aeans for the arm T. The arm 
as may be shifted and adjusted relative to the 
bracket 79 and the pivot TT 8 to thereby impart 
light longitudinal moverinent in one direction or 
the other to the arm T to thereby enable the 
'position of the sensing head SH to be adjusted 
nong the extent of the printing and control de 
vice guideway. In order that the sensing head 
SI say be adjusted transversely of the printing 
and control device guideway, the arrangement 
best shown in Fig. 36B is provided. The arrange 
eat shown in Fig. 36B is that associated with the 

arra but it will be understood that a similar 
but reversely directed arrangement is associated 
with the arran 6. A bracket 83 depends from 
the artin T and a screw 784 is passed through a 
tapped opening in the lower portion of this 
bracket to have the head thereof adjacent there 
of with the face of the rail 02. The lock nut 84A 
is provided on the screw 84 and cooperates with 
the adaeet face of the bracket 83 to hold the 
acrew 4 in adjusted position. By varying the 
position of the screw as 84 relative to the face 
of the rail as 02 and simultaneously adjusting 
the corresponding parts provided for the arm 6 
to cooperate with the outer face of the rail 2, 
the arms its and 7 and, therefore, the sensing 
head SH may be adjusted transversely of the 
printing and control device guideway. The pur 
pose of these longitudinal and transverse ad 
straents will be explained presently, 
As rest shown in Fig. 83, the sensing head SH 
audies an upper head as 85 which has lugs as 
A depending from the rear end thereof that 

are pivotally connected as indicated at 85B to 
backets as 85C provided at the rear ends of 
arms as 6. En this way the head 785 is Sup 
ported for pivotal movement relative to the arms 
as 6 to which other portions of the sensing 
head 85 are fixedy Connected. 
By referring to Fig. 2, it will be seen that the 

data field 230 of the frame 225 of the printing 
and eontro device D affords a field whereat per 
forations may be formed in selected positions, 
such potential positions being shown in broken 
lines in Fig. 2 and wherein also the perforations 
of sca potential positions are indicated in ful 
lies. It will be aoted that transversely acroSS 
the printing and control device as illustrated in 
Fig. 2 where the numerical amounts are to be rep 
presented by perforations formed in the card 232 
and the underlying portion of the data field 23 
of the frame 225 of a printing and control device, 
each set of five perforations longitudinally acroSS 
the printing and control device may be devoted 
to an order of numerical amounts to be repre 
sented. In the present instance the two Sets of 
potential positions whereat perforations may be 
formed along the right-hand edge of the print 
ing and control device are not utilized but per 
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forations may be selectively formed in any or all 
of the next succeeding five sets of perforations 
toward the left as viewed in Fig. 2. Also, when 
numerical amounts are to be represented, per 
forations are formed in the card 232 and through 
the underlying potential perforation position in 
the data field 238 in accordance With the code 
shown in Fig. 3. Thus, when the number '1' is 
to be represented, a perforation is formed in the 
lowermost of the potential positions as these are 
viewed in Fig.2 and also in the uppermost of such 
positions. If the number "2' is to be represented, 
a perforation is only formed in the lower portion 
of the position. By referring to Fig. 3, it will be 
Seen where the openings are thus formed in the 
various sets of perforations either singly or in 

irs to effect representations of the other signifi 
cant digits. In the event a space appears in the 
order of a number to be represented then no per 
foration is formed in the potential positions. 

In the present instance where perforations may 
be formed in any one or all of the five sets of 
perforations in potential positions in the data 
field 230 of a printing and control device as D, 
the Sensing head SH is equipped with sensing 
pins. These sensing pins are located in the sens 
ing head in Such position that one such pin will 
be aligned with and will be free to pass through 
an opening formed at a particular one of the 
potential positions in the data field 239 of the 
printing and control device as D. Hence, the 
Sensing pins are arranged in sets of five and in 
Fig. 83 is shown one. Such set of pins, these pins 
being indicated by the reference character 78 S. 
The pins as 86 and the various sets thereof are 
mounted in plates as 87 and 88 that are secured 
to and extend between the arms TT6 and T, the 
plate 18 being arranged along the upper edges 
of the arms TTS and 77 while the plate T89 is 
disposed in recesses formed in the lower edges of 
the arms 776 and TT as best shown in Fig. 83. 
Openings as 789 are formed in the plate 85 at 
each position whereat a pin as 786 is to be dis 
posed and openings as 790 are formed in the plate 
778 respectively in alignment with the openings 
as 89. Thus, each pin as 8s is mounted in and 
extends through an opening as 89 and another 
opening as 790, Collars as 9 are formed on 
each of the pins as T86 and springs as 792 are 
disposed about each pin as 86 to extend between 
the lower face of the plate 787 and the upper 
face of the collar 9. Thus the springs 92 are 
effective to force the pins 786 outwardly beyond 
the lowermost face of the plate 788. 
When a printing and control device is disposer 

at station 22 and in a manner to be described 
presently, the Sensing head 775 is moved down 
wardly toward the printing and control device 
disposed at station 22. As to those of the pins 

S which are aligned with a potential perfora 
tion position in the data field 239 on the printing 
and control device D whereat a perforation is 
not formed With a corresponding and aligned 
perforation in the card 232, it will be noted that 
the lower end of this particular sensing pin en 
gages the upwardly disposed face of the card 232 
and as shown in Fig. 83 further movement of 
such a pin with the sensing head SH is arrested 
So that each Such pin is forced upwardly against 
the effect of the Spring 92 disposed thereabout. 
However, as to those of the pins 86 which pass 
through a perforation in the card 232 and an un 
derlying perforation at one of the potential posi 
tions in the data field 230 in the printing and 
control device at the station 22, it will be ob 
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served that these pins advance on through the 
printing and control device at the station 2:2 
for a purpose now to be described. 
As best shown in Fig. 83 a bracket as 793 is 

detachably secured to the inner face of the rail 
To and a corresponding bracket is similarly Se 
cured to the inner face of the rail 702. A plate 
794 is secured to the upper face of the horizon 
tally disposed portion of the brackets as 793 to 
extend between the rails 79 and 702. 
as 795 are formed in the plate 794 at each of the 
places whereat a sensing pin as 786 may paSS 
through aligned perforations in the card 232 and 
the underlying portion of the data field 230. 
Thus, as shown in Fig. 83 where the sensing i5 
head SH is shown in its lowermost operative posi 
tion, those pins as 36 which pass through per 
forations in the card 232 and the data field 230 
move into the underlying opening 795. Pins aS 
96 have enlarged heads at the Upper ends there 

of respectively disposed in the opening 795. Col 
lars as '; 9 are provided on each of the pins 796 
below the plate 794 and also below a plate 798, 
Figs. 83 and 83A. As best shown in Fig. 83A, the 
plate 798 has a plurality of slots 198A formed 
therein which extend inwardly from One edge of 
this plate. Each set of pins as 796, one such set 
being shown in Fig. 83, is respectively adapted 
to be disposed in a slot as 798A. A plate 798 is 

OpeningS 

i; 

suitably secured to the underface of the plate 794. 3i 
The disposition of the pins as 96 in the slots as 
798A limits the downward movement of the head 
of the pins as 96 in the openings as 95. 
Studs as 799 depend from the underface of the 

plates 98 and 794 and support a plate 809. Open 
ings as 8 are provided in the plate 80 in Such 
position that one of the pins 796 extends through 
each such opening. Springs as 802 are respec 
tively disposed about the pins 796 to extend be 
tween the upper face of the plate 800 and the low 
er end of the collar 797 on the particular pin 96. 
The Springs 802 force the pin 796 upwardly, Such 
upward movement of the pins being limited by 
engagement with the upper face of the collar 797 
and with the lowerface of the plate 98. 
A plate of insulating material 803 is mounted 

at the lower ends of the studs as 99. Openings 
804 are formed in the plate 893 in such a manner 
so that each opening 84 is aligned with a pin 
95. Contact bars as 805 are respectively dis 
posed in the openings as 804. Each contact bar 
85 has a groove as 36 formed therein and pins 
as 307 extend through openings across the block 
83 so that, each pin 37 engages all the contact 

bars 85 in a Set thereof, Such a set of contact 
bai'S COrresponding to a set of pins as 86 and 
796. As best shown in Fig. 83B, the pins 807 
either engage in grooves as 806 and adjacent 
pins 8 or in a groove as 806 and in a cooperat 
ing recess formed in an adjacent part of the 
block 893. By withdrawing the pins 80 from 
the block 803, the contact bars as 805 may be 
Withdrawn from this block. 
As best shown in Fig. 83B when the pins 796 

are disposed in their normal at-rest position with 
the upper edge of the collar 797 thereon engag 
ing the under face of the plate 798, each pin 796 
is spaced from its cooperating contact bar 805. 
However, when a pin as 786 passes through 
aligned perforations in the card 232 and the 
underlying portion of the data field 230, such pin 
passes into the aligned opening 795 and presses 
the pin 96 therein downwardly. Such down 
ward movement of a pin as 796 into engagement 
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with a contact bar as 865 establishes an electri 
cal circuit, the pins as 796 being mounted in 
metallic elements and, therefore, being grounded 
while the contact bars as 805 are mounted in the 
block of insulating material 803 so that in effect 
the engagement of a pin 796 with its cooperating 
contact bar as 85 grounds this particular Con 
tact bar, and such grounding of a contact bar 
as 85 closes an electrical circuit for a purpose 
described hereinafter. 
As is well understood in the art, the heads of 

the tahs as 236 in the printing and control de 
vice D, Fig. 2, may either be what are known as 
whole tabs, half tabs or perforated tabs. Thus, 
as disclosed in Hueber Patent No. 2,359,851, pat 
ented October 10, 1944, each tab may take the 
form of a full tab, a notched tab, or may be 
formed with perforations in the head of each 
tah as 236 in any one of four different positions. 
Customarily, twelve Sockets of the nature disclosed 
in Patent No. 2,132,412 are provided along the 
edge of the printing and control device whereat 
tabs as 236 are to be secured to thereby afford 
twelve different positions whereat tabs at 236 
may be Secured. Where resort is had to whole 
and half tabs, each of these twelve tab receiving 
positions affords twenty-four selecting positions 
as the operative portions of the faces of the heads 
of the tabs 235 are commonly called. When the 
arrangement is such that a perforation may be 
formed at any one of four different positions in 
the head of a tab, the positions are aligned with 
each other along the parallel edge of the print 
ing and control device D and in Such an arrange 
nent tWenty-four selecting positions are afforded 
by the perforations in One such row thereof and 
When two such rows are provided, forty-eight 
Selecting positions are provided. In order that 
the Selector head SH may be arranged to be 
responsive to forty-eight selecting positions, 
Openings as 808 are formed in the plate 787 adja 
cent the forwardly disposed edge thereof, there 
being two rows of twenty-four openings as 808 
provided in the plate 787. Openings as 809 are 
formed in the plate 788 and these openings 809 
are respectively aligned with the openings as 808 
in the plate 787. A pin as 80 is mounted to 
extend through each opening 808 and its aligned 
opening 89, these pins including headed upper 
ends which normally rest up against the upper 
face of the plate 78. Two grooves as 8 are 
formed in the Upper face of the block T94 and 
When the Sensing head SH is moved to its lower 
position shown in Fig. 83, the free lower ends of 
the pins as 80 may pass into one or the other 
of the grooves 8, one such groove being respec 
tively aligned with each set of twenty-four pins. 
When no tab as 236 is provided at a particu 

lar position or when half of a tab is cut away in 
alignment with a pin as 8 O adapted to cooperate 
With the cut a Way portion of the tab or when an 
Opening is formed in the head of a tab as 236 in 
alignment with a pin as 80 adapted to cooper 
ate therewith when a printing and control device 
D is disposed at the station 22, the free ends of 
the pins as 810 may pass into the grooves as 8. 
When, however, the lower end of a pin as 80 
engages the face of a tab downward movement 
of such pin with sensing head 785 is interrupted 
and consequently in the course of continued 
downward movement of the sensing head 785, 
the head of the pin engaged with the face of the 
tab acts on the flange 812 on the member 185 
So that the member 785 pivots about the pivot 
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85B therefor in a counter-clockwise direction 
as Viewed in Fig. 83. 
While openings as 808 and 809 are respec 

tively formed in the plates 787 and 788 to be re 
Spectively aligned with each of the potential se 
lecting positions, it is often desirable to elimi 
nate pins as 80 so that only predetermined of 
the various potential selecting positions will be 
effective. This is accomplished by mounting 
pins as 80 in aligned openings 808 and 809 in 
position to cooperate only those selecting posi 
tions that are to be effective. Moreover, while 
the arrangement shown in the accompanying 
drawings is one that enables utilization of forty 
eight Selecting positions, it will be understood 
that the arrangement is such that resort may be 
had to a fewer number of such selecting posi 
tions merely by omitting pins as 80. Further 
more, if desired, arrangement can be made to 
provide accommodation for a third row of pins 
as 80. So as to thereby increase the number of 
potential Selecting positions to sixty. 
By referring to Figs. 80 and 83, it will be seen 

that the member 785 consists of two sections 
82 and 83, the brackets as 785A being secured 
to the section 83. The section 82 includes a 
part which extends beneath the part 83 and 
pins as 84 and 85 are fast in this portion of 
the member 8 2 near the inwardly disposed edge 
thereof. These pins respectively extend through 
slots as 84A and 85A formed in the section 
83 to thereby support the part 82 for sliding 
movement relative to part 83. A slot 86 is 
formed in the part 8 2 between but forwardly 
of the slotS 84A. and 85A. A stud 86A ex 
tends through the slot 86 and has a pin 8 ASB 
thereon at the lower edge thereof. A plate 87 
is secured to the inner face of the part 82 and 
has a cam surface formed on the downwardly 
disposed face thereof. The Stud 86A includes 
a head 88 that rests against the upper part of 
the face 83. A handle 89A is Secured to the 
head 88 and when this handle is disposed in 
the position shown in FigS. 80 and 83, the pin 
86B engages the high part of the cam surface 
on the plate 87 and this is effective to clamp 
the part 82 to the part 83. However, when the 
handle 89A is grasped and rotated through a 
90° angle as viewed in Fig. 80, the part 82 is 
unclamped from the part 83, whereupon the 
part 82 may be moved toward the left as viewed 
in FigS. 80 and 83. In the course of Such move 
ment, the flange 82 is moved out of alignment 
With the openings 808 thus disclosing these 
openings. When the openingS 808 are thus dis 
closed, a pin 80 may be inserted into an open 
ing 88 and the aligned opening 899, or such a 
pin may be removed from Such a set of openings 
by selectively disposing pins as 8 in openings 
808 and cooperating openings 899, and the pins 
80 may be disposed to be aligned with those 
of the potential Selecting positions that are to 
be effective in the course of operation of the ma 
chine. 
When the upper part 785 of the sensing head 

SH pivots about the pivotal mounting as 85B 
thereof as an incident to the engagement of a 
pin 8 with the face of a tab on a printing and 
control device D disposed at the station 22, this 
counter-clockwise movement as viewed in Fig. 
83 of the part 85 is transmitted through the 
arm 89A, FigS. 36 and 80, to cause this arm to 
move in a counter-clockwise direction as viewed 
in Fig. 36. A link 89B is connected to the arrin 
89A at the free end thereof and the aforesai 
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movement of the arm 89A in a counter-clock 
Wise direction as viewed in Fig. 36 is effective to 
move this link 89B upwardly for a purpose to 
be described hereinafter. 
AS has been eXplained herein above as an in 

cident to operation of the printing and control 
device advancing means, a reciprocatory move 
ment is imparted to the link 785 from the can 
80 against the effect of the Spring 485A which 

is normally effective to hold the follower 482A 
against the periphery of the cam 480. The dwell 
Of this cam is So arranged that it is normally 
effective on the links 485 to hold the sensing 
head SH in its lowered operative position shown 

5 in Fig. 83. The upper ends of the links 485 are 
reSpectively and pivotally connected to the arms 
7 and as indicated at 485B, Figs. 36 and 

80. When in the course of operation of the 
printing and control device advancing means, 
a plinting device disposed at Station 22 is to 
be advanced from this station and the lower 
most printing and Control device in the maga 
zine M is to be advanced into the station 212, 
the can A.80 is effective through the links as 785 
to move the sensing head SH upwardly so as to 
thereby withdraw the pins as 786 and 8 from 
COOperation. With a printing and control device at 
the station 22. This upward movement of the 
Sensing head SH is initiated prior to the time 
advancing movement is imparted to the carrier 
bars 705 and 6 So that the pins 786 and 80 
are free of the printing and control device at the 
Station 22 prior to the time advancing move 
nient is imparted to this printing and control 
device by the carrier bars 5 and 06. How 
ever, Once a printing and control device has 
been Withdrawn from the magazine M and ad 
Vanced into the station 22 by the carrier bars 
5 and 06, the sensing head SH may be low 

ered into the operative position thereof shown 
in Fig. 83 so as to thereby bring the pins 86 
and 880 into cooperation with related parts on 
the printing and control device at station 22 
with which these pins are respectively adapted 
to Cooperate. 

naSImuch as it is important that a face-to 
face relation be maintained between the arms 

and 8 and the link 85 connected there 
to, an arrangement like that shown in Fig. 36B 
is provided in each of the arms 85. This ar. 
rangement consists of an adjusting Screw as 
784B, Fig. 36, which cooperates with the adja 
cent face of a rail as 72 in the manner and for 
the purpose described hereinabove With refer 
ence to the adjusting screw 784. Thus, when 
the transverse position of the sensing head 35 
is adjusted through the intermediary of the 
adjusting screws as 784B and in this way a flat 
face-to-face relation is maintained between the 
links as 785 and the adjacent faces of the arms 
77 and 8. 

It will be understood that the hereinabove de 
Scribed longitudinal and transverse adjust 
ments that may be effective to the sensing head 
SH are for the purpose of insuring alignment of 
the pins as 786 and 8 with the parts of a print 
ing and control device disposed at station 22 
With which these pins are adapted to cooperate. 
THE PLATES AND RELATED MECHANISMS 

The platens F-2, F-3 and P-4 are carried on 
the rigid printing frame 246 as hereinbefore 
pointed out, and the particular way in which 
these platen mechanisms are mounted is illus 
trated in FigS. 49 to 60. Thus, the printing frame 
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6 is afforded by a pair of rigid and generally 
G-shaped side plates 825 and 826 that are mounted 
in position on the machine frame of the unit 2 
so that the upper arms of the plates 825 ad 828 
are disposed above the sheet guideway SG-2 while 
the lower arms of these plates are disposed 
beneath the table top T- of the machine. 

In attaining this mounting arrangement of the 
platens 825 and 829, it should be pointed out that 
the machine frame comprises a plurality of up 
rightS 82 extended upwardly from a lower base 
frame 828 of rectangular form, this base frame in 
turn being supported on bottom rails 829 that are 
arranged to engage the floor. The uprights 82. 
are connected along the rear side of the machine i 
by a plurality of horizontal mounting bars 839, 
83 and 832, while at the front of the machine 
the uprights are connected by a pair of horizontal 
bars 833 and 834. 
At the rear or closed end of the C-shaped plates 2. 

825 and 826, these plates are arranged to be con 
nected to the upper mounting bar 832, while at 
the forward end of the lower arm of each such C 
shaped plate, a connection is effected with a longi 
tudinal mounting bar 835 which extends parallel 
to the bar 838 and somewhat rearwardly thereof. 

Between the upper arms of the plates 825 and 
826, provision is made for supporting the various 
plates P-2, P-3 and P-4. Thus, near the forward 
ends of the upper arms of the plates 825 and 826, 
a pail of transverse rails 849 and 84 are secured 
by means including fastening bolts 842. It is be 
tween the mounting rails 849 and 83 that the 
platen P-3 is mounted, as will hereinafter be de 
scribed. Spaced rearwardly from the mounting 
rail 84, a pair of parallel mounting rails 8.3 and 
84 are extended between the upper arms of the 
C-shaped plates 825 and 826, and these mounting 
rails are similarly secured in position to afford 
mounting space within which the roller platen 
P-2 and the Supplemental stamper type platen 
P-4 may be mounted as hereinafter described. 

The roller platen P-2 
The roller platen P-2 is illustrated in detail in 

Figs, 50 to 60, inclusive, and it will be evident in 
these views that the roller platen P-2 embodies 
3, carriage C that is disposed between the rails 
843 and 844, and is mounted for longitudinal 
reciprocation along a path that is transverse with 
respect to the printing device guideway and which 
is located So that the carriage passes over the 
position occupied by the anvil 734. Jin affording 
the desired support for the carriage C. On the rails 
843 and 844, these rails have horizontally project 
ing tracks afforded thereon by means of plates 
846, that are secured to the bottoms of the rails 
by screws 84. The arrangement is such that 
these plates extent toward each other SO as to 
project beyond the adjacent surfaces of the Sup 
porting rails 843 and 844, and the projecting 
tracks that are thus afforded are arranged to be 
engaged by supporting and guiding roller Ineans. 
Thus, near the center of the carriage C, front and 
rear rollers 843 are mounted so as to ride along the 
upper faces of the respective rails or tracks 846. 
The carriage C also has a pair of front rollers 849 
and a pair of rear rollers 85 mounted thereon 
and arranged to engage the lower faces of the 
respective tracks 846, and the rear rollers 859 
each have a somewhat larger guide disk 850G a S 
sociated therewith so as to extend into a down 
wardly facing guide groove 846A formed longitu 
dinally in the lower face of the rear guide rail 846. 
Thus, the carriage is guided along an accurately 
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defined path over the printing station defined by 
the anvi T3. 
The carriage C as herein shown is arranged to 

afford two positions at which platen rollers PR, 
may be Supported, but in most of the views from 
Figs. 50 to 60, only one such platen roller has 
been illustrated in the left-hand operating posi 
tion in the machine, the other or right-hand 
mounting position having been provided for use 
in connection with two-column listing work when 
this is required. Thus, the carriage has a pair of 
downwardly projecting mounting plates 35 dis 
posed near the front and rear edges thereof, and 
these mounting plates serve to support certain of 
the elements of the mechanism. These mounting 
plates are formed as elements of a botton cast. 
ing 852 that is secured to the lower face of the 
main Carriage casting by means such as bolts 85S, 
Fig. 53. In affording a mounting for a platen 
roller PR, adjustinent in a vertical direction is 
provided in order that the printing pressure may 
be accurately determined, and in accomplishing 
this result, a pair of links 854 are extended gen 
erally horizontally to the left, Fig. 52, from 

5 aligned pivot points 855 and 856 afforded, respec 
tively, in the lower corners of the mounting plates 
85. These links 854 are extended to the left and 
are pivotally connected at their left-hand ends to 
upwardly extending links 85, the links 85; being 
Supported at their upper ends on a vertically ad 
justable croSS shaft, 660. Adjustment of the cross 
shaft 869 is attained by means including a pair 
of adjusting nuts 86 that are of round form and 
extend downwardly through the upper parts of 
the carriage C. A retaining plate 85 Pengages 
'educed neck portions on the nuts 3G , and screws 
extend downwardly through the plate 86 p and 
into studs 85 S that extend upwardly through 
the carriage casting so that this structure holds 
the nuts 86; in fixed longitudinal positions while 
permitting rotative adjustment by engagement of 
the kerfed upper ends of the nuts 86. The nuts 
86 are internally screw threaded, and engage up 
Wardly extended threaded studs formed on men 

i, bel's 862 that have a pinned connection with the 
cross sheet 860 as shown at 368A. Thus, by op 
eration of the adjusting nuts 8S , the cross shaft 
860 may be raised or lowered, and since the ad 
justing nuts 86? are disposed near the front and 
Fear ends, respectively, of the cross shaft 65, 
these nuts may also be used for the pullipose of 
leveling the platen structure. The nuts & ale 
arranged for normal adjusting Operation in 
unison by a knurled head 863 that is mounted for 
limited vertical novement in a non-rotative rela 
tion on a stub shaft 863M that extends down 
Wardly through the main carriage casting, Fig. 
60. This is accomplished by a pin and slot ar 
angement 863Y, and a spring 363Z beneath the 
head 863 urges the head toward an Lipper rela 
tion with respect to the shaft 863M. A Spling 
plunger 833P in the shaft 883M, Fig. 60, acts 
against a stud 883X to urge the shaft 86.3 M Up 
Wardly So that a gear 864M fixed thereon is in 
the plane of and meshed with a pair of idler geal'S 
884G that are carried on the lower ends of the 
studs 861S. The gear 824M also engages station 
ary pin 864P when the gear is in its upper posi 
tion, thereby to be locked against rotation. These 
idler gears 864G mesh with gears 864H fixed on 
the nuts 86t, and when the head 363 is Oved 
downwardly from its normal position to the end 
of the lost motion afforded by the pin and Slot 
863Y, the gear 864M is disengaged from the lock 
ing pin 864P while still remaining engaged with 
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the idler pinions. When this is done, the head 
863 will actuate the nuts 86 in unison to cause 
ordinary adjustment of the printing pressure. 
When a leveling operation is to be performed, the 
shaft 863M is depressed to disengage the gear 
864M from the idlers, and the nuts 86 may then 
be adjusted independently. 
The platen roller PR is of the positive gear 

driven type so that the platen roller rolls along 
the lines of embossed characters on the printing 
device D in timed relation to the movement of 
the platen carriage C, and in such rolling action 
the desired cutoff action is attained by affording 
a resilient platen facing 865 which is segmentally 
formed to afford cutoff edges 865- and 865 
as shown in Fig. 53 of the drawings. In accord 
ance with the present invention, the platen cal 
riage C is moved through a stroke in one direc 
tion to accomplish a particular printing opera 
tion, and at the end of the stroke, comes to rest 
in the position shown in Fig. 52, wherein the 
edges. 865- and 865-2 are both spaced away from 
the table top of the machine. Then, after ad 
vancing movemsnts of the sheets and related eie 
ments, the next printing operation is performed : 
by moving the carriage C in the opposite direction 
to a position wherein the platen roller PR oc 
cupies the position shown in dotted outline in Fig. 
52, in which position the edges of the resilient 
platen facing are similarly spaced from the paper 
So that the desired sheet feeding operations niay 
take place. 
The gearing arrangement through which such 

positive rotative movements may be applied to the 
platen roller PR in the course of the aforesaid 
reciprocating movements of the carriage C are 
illustrated in Figs. 52 to 55 and 57 and 59. Thus, 
the rear link 85 carries a platen mounting bear 
ing structure which includes a pinion 867, and 
this pinion 867 is meshed with a pinion 868 that 
is carried by the link 854. The pivot pin 858, 
Fig. 59, carries a pinion 869 that meshes with the 
pinion 868, and this pinion 869 meshes with a 
pinion 870 that is mounted on a shaft 8 that 
extends from front to rear through the mount 
ing plates 85. The pinion 870 is fixed on the 
forward end of a sleeve 872, and at its rear end 
this sleeve carries a gear 873. The gear 873 is 
disposed So as to underlie and be meshed with a 
rack 85 that extends substantially parallel to 
the path of movement of the carriage C. The left 
hand end of the rack 875 is pivoted at 876 on a 
bracket 877 that extends downwardly from the 
rear face of the mounting rail 844, it being ob 
served that in Fig. 55 this structure is shown in 
a reverse relationship. The sleeve 872 has a 
guiding bracket 87 rotatably associated there 
with, and this bracket is extended upwardly and 
bent around the upper edge of the rack 85 as 
indicated at 87 G. Thus, when the carriage C 
is moved longitudinally, the guide 87 noves With 
the carriage C and along the rack 875 and as 
Sures that the rack 85 is maintained in meshed 
relationship with respect to the gear 83. With 
the arrangement that is thus afforded, the free 
end of the rack 875 that is meshed with the gear 
873 is able to follow the up and down adjusting 
movements of this gear 875 when the platen pres 
Sure is being adjusted and, hence, the pressure 
adjustments are attained without changing the 
cutoff relationship of the platen face 685. The 
mounting, adjusting and driving arrangements 
just described are in effect duplicated at the 
right-hand end of the carriage C to afford an 
other platen roller position, 
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The carriage C is actuated through the desired 

reciprocating stroke by a pair of links 880 that 
are pivoted on pivots 88 near the front and 
rear edges of the carriage C, and these links 83 
are extended to the left and are respectively piv 
oted at 882 to a pair of similar arms 383 that are 
extended in parallel relation fronn opposite ends 
Of a mounting sleeve 884. he Inounting sleeve 
884 is fixed on a counting shaft 885 that is ex 
tended horizontally through the mounting rails 
883 and 844, and on the projecting rear end of 
the shaft 885, a bevel gear segment, 88 is fixed. 
This bevel gear segment is meshed with a bevel 
gear Segment 88 that is fixed on a horizontal 
Shaft 888 that is supported by a bearing bracket 
889 and by a bearing in the left-hand plate 825. 
Just to the left of the plate 825, an an 899 is 
fixed on the shaft 838, and the upper end of the 
actuating link 575 is pivotally associated with the 
arm 890, Thus, when the link 5.5 is moved in a 
downward direction, the carriage C is noved to 
the left to the position shown in Fig. 51, While 
movement of the link 5.5 in an upward direc 
tion actuates the carriage C to the right and into 
the position shown in Figs. 52 and 53. 

The stamper plotten P-3 
The main stamper platen P-3 is mounted and 

Supported over the main printing station in and 
below the Space between the mounting rails 84 
and 84, as will be evident in Figs. 49 and 51, 65, 
70, 72 and 73, and the stan per platen P-3 is 
driven by an operating connection from the ver 
tical shaft 407. Thus, as shown in Fig. 49, the 
shaft 40 extends upwardly to a point adjacent 
the outside surface of the C-shaped nine:ber 825 
and by means of bevel gearing 892 is connected 
to a forwardly extended shaft 893. The forward 
end of the shaft 893 is supported in a bearing 
bracket 894 carried on the side of the neme 
826, and by bevel gearing 895, the shaft 393 is 
connected to a horizontal shaft 895 that extends 
to the left substantially midway between the 
mounting rails 843 and 84, and at its left-hand 
end, the shaft 896 is associated by means of a 
coupling 897 with the operating mechanisrin of 
the plate P-3. 
Thus, as best shown in Figs. 65, 70 and 72, 

the platen P-3 is adjustably supported by means 
of adjusting screws 99 beneath a lower plate 98 
that is formed as a part of a supporting yoke 
92. This Supporting yoke 982 is arranged to 
extend upwardly from the forward edge of the 
plate 90, thereby to enable this yoke 352 to be 
disposed adjacent to the forward mounting rail 
849, and near its upper end, the yoke 932 extends 
inWardly as at 903 so as to substantially overlie 
an operating shaft 905 that is connected by the 
coupling 897 to the shaft, 896. The shaft, 95 
is journaled adjacent its opposite ends in a pair 
of cross bars 906 and 907, Figs. 70 and 72, thereby 
to enable the shaft 995 to exert downward force 
On the yoke 902 by means of a pair of spaced 
cams 9C8 fixed on the shaft 95 and acting 
downwardly against can rollers 999 that are 
mounted in upstanding bearing lugs 9:0 formed 
On the plate 99. Spring means such as springs 
9f and 32 act to urge the yoke 992 in an up 
Ward or retracting direction. 
The yoke 992 is supported and guided for move 

ment So as to maintain the lower face of the 
platen P-3 in desired plane for printing engage 
ment with a sheet S, and, as herein shown, this 
is accomplished oy a parallelogram naquining. 
Thus, the mounting rail 84 has a pair of mount 


































































