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HEINRICH DREWELL, of CHARIoTTENBURG, GERMANY., ASSIGNOR TOSCENELSETZ 

MASCHIN ENGESELLSCHAFT MIT BESCHRANKTER HAFTUNG, OF CHARLOTTEN 
BURG, GERMANY. - 

YPE-WERING AND PERFORATING DEVICE: 

1,163,986. . . . Specification of Letters Patent. Patented Dec. 14, 1945. 
Application filed June 6, 1913. Serial No. 772,044. 

To all whom it may concern: cases the same as the width of the character 55 
Beit known that I, HENRICH DREWELL, printed during the depression of the shift 

a subject of the German Emperor, residing key, this key has to control the feeding of 
at Charlottenburg, Germany. have invented the paper-carriage in a suitable manner. 

is new and useful Improvements in Type Means hitherto known for this purpose pro 
Writing and Perforating Devices, of which vide operatively connecting means between 60 
the following is a specification. the shift-key and the universal-bars before 
My invention relates to means for operat- inentioned for moving the latter along the 

ing type-writing machines or band perforat- key-levers and presenting them to another 
10 ing machines or similar devices the opera- group of projections on the latter. Means 

tion of which is controlled by tricans of a key of this kind are for example shown and de- 65 
board and one or more “shift-keys, the de- scribed in the drawings and specification of 
pression of the latter causing the other keys gly . S. Letters Patent 953,988 dated April 
when struck to produce an effect diffeint, 5.191 (). Referring for example to Figure 1 

5 from the one they may produce without this of the drawings of said Letters Patent the 
denression. - Iniversal bars 65 and 66 are normally placed 70 
The invention is particularly applicable to opposite to the projections 67 and 68, and by 

those type-writing machines in which each depressing the shift-key may be moved 
type-bar carries two or ore types and in along the type levers and placed opposite to . 

20 which tee feeding elf the paper-carriage is the projections 87 and 88. But when using 
adapted to the particular width of each (levices of this kind the operator of the ma- 75 
character that is being printed, e. g. the feed 'hine illist take care not to depress any key 
of the carriage is smaller when an “i' than ever before the shift-key has been perfectly 
when an “m' is being printed. Twpe-writ- depressed, or, when released, has not per 

25 ing machines of this kind comprise gener- fectly returned to its rest position. Other 
ally a plurality of key-levers and a plurality wise the projections of the key-levers will 80 
of cross-bars or so-called universal-lars coine into the way of the shifting movement 
which are arranged underneath said key- of the universal bar and the latter will be 
levers and extend at right angles to the lat- prevented and not completed. In common 

30 ter. The key-levers are each provided with type writers, however, in which the steps of 
one or more suitable projections adapted to the carriage are dif equal. width, the shift- 85 
select one or more of said universal-bars to key may be depressed nearly simultaneously 
be depressed by said key-levers. Each of the with the depression of any other key and the 
universal-bars is operatively connected to a shifting effect will be correct if the shifted 

35 suitable member of the feed-controlling de- member, for example the platen roll of the 
vice serving to control the movement of the paper carriage, comes into its shifted posi- 90 
paper-carriage, and when depressed causes a tion only a very short time before the print 
pre-determined step of the carriage. Thus ing of a character takes place. Thus those 
the depression of a type-key-lever which in typewriting machines the paper carriage of 

40 parts its movement to one or more of said which is fed in steps of equal width allow a 
iniversal-bars causes a certain feed of the greater speed of working than those type- 95 
paper-carriage, the amount of this feed cor- writing machines in which the step-wise 
responding with the width of the character movement of the carriage has been RE 
printed simultaneously. But if, as here to the different widths of the characters 

45 supposed, a shift-key is provided in S. printed and it is a principal purpose of my 
typi-writing machine, the depression of the invention to do away with this difference in 100 
shift-key causes the characters printed by the speed of working. The application of 
means of the type-key-levers to be changed. Iny invention, however, is not confined to 
If for example a key-lever normally serves type-writing machines, it may be employed 

50 to print the character 'a' it will-when also in band perforating devices which for m 
... struck while the shift-key is depressed-- example serve to produce the perforated 105 
cause the printing of the character “A.” As bands for operating type-setting machines, 
the width of the character normally printed telegraphic apparatus and similar devices. 
by depressing a certain key is not in all In such devices as well as in the type-writ 



2. 

ing machines before mentioned a number of key-levers having projections coöperate with 
a number of cross or universal-bars causing 
one or more holes to be pinched into a suit 
able band. A device of this kind is for ex 
ample shown and described in the drawings 
and specification of my U.S. Letters Patent 
851,504 dated April 23, 1907. 

If a device of this kind is to be provided 
with a shift key in order to change the con 
bination of holes which are caused to be 
punched when one of the common keys is de 
pressed, my present inyention- may be emi 
ployed, and it will be of greater importance 
than in a type-writing machine, because the incomplete shifting of a perforating de 
vice may produce on the band incorrect 
holes which cannot be removed or canceled 
like incorrect characters written on a type 
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writing machine. If, in a type-writingma 
chine of the kind in question, the feed of the 
paper-carriage, or, in a perforating device, 
the combination of holes is to be changed by 
depressing a shift-key the coöperation of thre 
key-levers and the universal-bars must be 
modified somehow. The common way to do 
this is to move the universal-bars along the 
key-levers and to present them to another 
group of projections on the latter. When 
employing my invention the movement 
which serves for modifying the coöperation 
of the key-levers and the universal bars 
takes place in a direction to or from the 
projection or in the direction or parallel to 
the direction in which the projections op 
erate, e. g. the two movements produced by 
the two keys will not hinder each other. 
Either two series of universal bars or two 
series of projections are provided and ar 
ranged in such manner that they may oper 
ate alternativelv only. 

Several embodiments of my invention are 
diagrammatically illustrated by way of ex 
ampie in the accompanying drawings, 
wherein :- 

Fig. 1 is a sectional side elevation show 
ing my improved dipparatus in a typewriter 
whose carriage is shifted proportionally to 
the width of the letters. Figs. 2 and 3 are 
detail elevation and plan views, respectively, 
of my apparatus as shown in Fig. 1: Fig. 1 
is a plan view, showing my improved appa 
ratus applied to a band-perforating machine 
which may be combined with a typewriter 
if desired, Figs. 5 and 6 are font and side 
elevations, partly in section, respectively, 
showing the apparatus illustrated in Fig. 4, 
and Figs. 7 and 8 are detail views. 

Referring first to Fig. 1, the numeral 1 
6 designates the main frame of the type 

65. 

writer, and 2 the paper-carriage which car 
ries the platen-roll 3, and has rollers 4, 4 
running of the rails 6,6. The platenrol 
3 is journaled in a rocking-frame 1: whose 
lower cross-bar 5 carries in the middle as about the axle 49. Each of the rocking 

be raised equally at both ends. 
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roller 5, which runs or a rail 7. This rail 
can be lifted by means of the shift key S. 
For this purpose the lever 9 carrying the 
shift key 8 has an arm 10, which bears 
against an arm 11 fast on an axle 12 which 
carries the rail 7 by means of two additional 
arms 13, city one of these being visible in 
Fig. 1. When the key 8 is depressed the 
axle 12 is rotated by the ever-arms it) and 
11, and the rail 7 is thus lifted. The rollier 
5 which runs on the rail is therefore lifted, 
and with it both the frame carrying the 
platen-roll 3 and the platen-roll itself. On 
both sides of the latter are side arms 4 of 
the roll-frame which cause the platen-roll to 

' - When the 
shift key is depressed the type 17 carried by 

t s 

st 

the type lever 15 is printed instead of the . 
type 16 whenever the appertaining key is 
depressed. This shifting device is known 
per se. 
The paper-carriage 2 influenced by the 

carriage spring, not showia, has a toothed 
rack 20 meshing with a pinion 21 fast on 8 
vertical axle 22. This axle carries a collar 
23 carrying the pivots of two planet wheels 
24. Meshing with the latter are two sui 
wheels 25, 28 freely rotatable cy, the axle 
22, and each rigid v connected with a ratciet 
wheel 27 and 28, respectively. Adiustable 
collars on the axle 22 prevent axial displace 
ment of the ratchet-wheels 27, 28 and of the 
sun-wheels 25, 26, and consequentiy - i.ep 
them in gear, with the planet, wheels, in 
gaging in the ratchet-wheels are special feed 
members, each of which consists of a fast 
detent and a loose pawl. The loose or feed 
pawl 30 of the one feed member 30, 33 nor 
mally engages the ratchet-wheel 27 and pre 
vents its being rotated under the influence 
of the carriage-spring. This feed pawl 30 is 
mounted on an axle 31 carrying a rear 
wardly-directed arm 32. When this arin 
32 is raised, the pawl 30 leaves; they 
and the detent 33 rigidly connected with the 

ig5. 

wheel 27. 
pawl 30 enters into the ratchet-wheel 27. 
When the arm 32 returns into its normal 
position, the feed pawl 30 again enters be: 
tween the teeth of the ratchet-wheel 27 and 
permits the same to rotate one tooth. The 
loose or feed pawl 40 of the other feed mem 
ber 40, 43 which engages with the ratchet 
wheel 28, is fast on the axle i and connect 
ed with an arm 42, With this paw 40 the 
fast detent 43 is connected in such manner 
that the latter engages in the ratchet-wheel 
28 alternately with the pawl 40 and conse 
quently permits this wheel to rotate one 
troth. 

Pairs of vertical rods 35, 36 and 45, 46 
actuate the arms 32 and 42, respectively, 
These rods are actuated by rocking frames 30, 
5i, 52, 53 (Fig. 3), of viich the two former 
rock about the axle 48, and the two atter 
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frames 50, 51, 2, 3 '(prises at one end 
a plate 5 4 3.5, 56, 57 respectively, the plates 
55, 57 supporting the roi is 33, it aid the 
plates 5 , its sup: 'tjig tie : it is 45, iii, 
respectively. At the other end of these 
r:'king frames are the in ver's: i ar's 53. 
(50. it all 62. Above tilese inars are located 
the lugs (53 on the key-levers 31, the lattei' 
rock also it the axle (55 and eachi has a later: 
pin 66 which enters into a slot in at angle 
lever 67 and consequently calises the type 
lever 15 to be driven by the key 68 at the 
free end of the key-lever 64. In the nortial 
position of the apparatus and key-iever 64. 
can influence by means of its ig 33 () is 
of the two universai bars 59 and 60, r bits 
simultaneously. The liaiversal it's have 
suitable notches (Fig. 2) is to which the is:gs 
{33 of the key-levi's cat eitei wie, the at 
ter are jot to influence the particiai' bais. 
Otherwise the rigs as at against the all 
notched ortions of tile universal tars and 
de ress thern downward is soon as the keys 
are depressed. 

In the joirai is sits of the stif key 
8 and of the universia hars, 39, 60, 81. 52, 
the first two bars are so close below the figs 
33 at they can ie reached and depressed 
is the key-lever "wire a key is lepressed. 
"The titler air of universii is is 61, fi3 is 
st fair (lisian: ; on the igs $53 of the key 
le ser's that when a key is depressed these 
as a 'e lot it ific: ; 
Wis y k depresse, the 

aii's if th: ; }{}st 
i () is 1 is is gro' it 
: it i is v is: a : xies 

; : S f : age j} : 
naie in sist if '...: risis {i. 71 is ti 2. 3 
respectively. he a 
t; the ei) is if a sieeve - aid he aris 72, 

are fast in si to the eye is i? a sleese 
... iii. w , sleeves . . 
it:ite a iii; ; ; he ixies is. 

st tilte iot it is f roi kiig-; 
issective v. ii (se resp: 
“. . . . e. int's in Fire it::::: 
{i : Yiye rii "... lie fr; as 
(, ; ; ; ; , tic; it kiss. 

Kev is 'er' '. it "it is: 
is in the si; it is . . ; ; ; ; ;"es: 

i: ; ; , (Is it: ; ; ; it 
are raise, it; the 
fi; ; ; ; ; ; ; ; 5 i ; 
s: a "- 

i t . 

; : 

it 
sk, 

, i. ( : ' ' . . . . ; 
Whi : ; ; , is tie i. 

fii it's ; ; ; ; ; . . ; ; ; , 

. tle five 
ise it il. 

ii; : . 
s' sic: ' ''' 

sire, 
; ; ; ; ; ' ' : 

techa 

8 

the ji:tes -i, 33, 56, 57. respectively, nor 
i}ally rest on correspondi gly stepec st: - 

its S 4 rags Si, St. St. SS are coi. 
! {{tes to the f": ities 30, 5 1. 5.2, 5:3. respec 
tively, an normally hid the down in 
c: ;t2 it with their sports 84. Cost 
(lently, t'aisitig aid it wering the axl's 48, 
'43" resii) is singly raises and lowers only the 
pairs of iniversal bars 59, 60 and {1, C2, 
spectively, {}ne of the plates 51, 5i). 53, 

7 seig raised only when a type key is tie. 
'ws. i. 

! {, , ill strate in embodiment of 
in s : is e i if vlich is particularly afti 
'': i.e. vi.e., ' ' (e imber if univers; bars 
are e iii. V.' ... it is eibodia eit *ai) i.e 
set {.{ ; , Jew it is an it han: iter; : - 

rating in: ; ; les, aid as when lxth these 
facili ('s lined. Eise drawings: iris 
trate it is tii: {{s-layers, shift evers and 
the operative pasts of a perforating device 
directly c't actiig with then. The remainder 
(if the aa cline is not showji, as it is not criti 
prised it as invention. The apparat is 
lili strated is shown applied to perforating 

is it operatively coil:ected with a 
typewriter. Ahe evers () carrying the 
ke's 100 are mounted to rock about a com 
ion axi (2. Pivotally connected with 
e: "h key-lever iOi by a iiik (3 is a pair of 
aixiliary is vers (4 and G3. All the free 
eads of th: 3 xiliary levers are it cated it 
sits ti (f a Citibi-ike guide 108 and it; 
their oritai is ..., n 'est (in the bottons if 
these stats. Each, if the auxiliary evers ()4 
at: {3, it is a 's es:- if 3 in ot'er that a 
projecti; ; ; i? he atts; slides it a cell 

is a ia 
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i.e. s is it is plate 2 which prevents tire a is . . 
iiiary ey'rs {}3 and 85 from eig cis 
piaced laterally, Below the recesses 108 
in these evers are orated movable hars, or 
conis 3 and 114 having teeth (a is red 
tfi is a knife-edges. A ports at of ?he if 
tilesia (; in is is illustrated in Fig. 
cit is 13 a fiti i - for parts of fraig's ti{6 
ani 11, re's lectively, whici respectively 

is 

3i, 22. respective v. with the 
the shift or shift ke's; 2-1 : 

23 are sited to 'sick ayur 
i;i, is te: ... if its comb 

; i. ": it tie recesses; if he at xiiia y 
it's ; : ht-e if ille at 113 into 

tie is esses i{}s of the ai ixit, rv liver {}4. 
tie is it is ; ; ;itio is of tie i't: I - iting 

h, iiiks 
is , , ; (f 
these e: 's, i 
the axis 

at t! itectly lei w tha i.ey ei's l{}i 
g. . 

iii tie i? "a: position of the siift kev - 
its ver's: 125, f is teeth on the hair i ;i e ii 
s' teii list be it w the at Nii: i v i e ii's 5. 
face wh;ei : ike A (ii) is lie 'essel ; ; i.e. 

niertaining leve's () : }, t), n \'t down 
1s; it tie recess is in the latte; a lxiii; ' ' 

against a tooth of the 'only lit. 
t is is lyn Yard I) () veinent if the 

i. 

is a - 
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is 
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lever 105 is checked. A further depression 
of that end of the lever 105 connected with 
the key-lever 101 now has the effect of rais 
ing the other end of the lever 105. This up 
Ward movement does not, however, occur in 
the case of the auxiliary lever 104 connected 
to the Same key-lever 101, because this a tx 
iliary lever descends into a gap between the 
teeth 115 of the bar 114, and therefore only 
rocks about its fulcrum in the guide-piece 
106. When one of the shift keys 1:24 is de 
pressed, the bar 113 is raised and the har ( 14 
lowered. In this position, when a type-key 
100 is depressed the appertaining lever 04 
rocks about the point of the co:'responding 
tooth 115 of the comb 113, whereas the cor 
responding auxiliary lever 105 descends into 
one of the gaps in the comb 113, but does 
not reach the corresponding tooth 115 of the 
other comb 11-4, and therefore rocks only 
about its normal fulcrum at its rear end. 
The auxiliary levers 104 and 105 have 

near their rear. ends a number of lugs 129, 
over which cross-bars 130 are located. The 
latter rest at both ends on knife-edge-like 
fulcrums 131, 132 (Fig. 5) and consequently 
-rock about the right-hand fulcrum 13.2 or 
the left-hand fulcrum 131 according as their 
left eir their right end is raised. These bars 
each have on their top edges a lug 133, 
whereon a small lever 134 rests. 
levers 134 are mounted to rock about a com 
mon axle 135 and at their free ends are each 
pivotally connected to a rod or push-bar 
136. The push-bars 136 slide in slots in a 
guide-plate 137 and normally support the 
driving levers 138 of punches 139. When 
the driving levers 138 are raised they can be 
brought into engagement with a punching 
bar 140. The latter is driven in known man 
ner by suitable cams 141, 142 when holes are 
to be punched. The raising of the rear end 
of one of the auxiliary evers 104 and 105 
causes not only those cross-bars which are 
at the moment, located above its lugs 129 to 
be raised, but also the corresponding lever 
134, push-bar 136 and driving lever 138. 
When the punching-bar 140 is subsequently 
driven, it causes a corresponding group of 

50 
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holes to be punched in the band. The com 
binations of punches are therefore deter 
mined by the variously arranged lugs 129 
on the auxiliary levers 104 and 105. 
The stroke of the lug 133 on one of the 

cross-bars 130 is independent of the position 
of the auxiliary levers 104 and 105 which 
raises the particular cross-bar. The length 
of the front arm of the auxiliary levers 04 
and 105 is such that the rear arm has a 
greater stroke, the more remote the particu 
lar auxiliary lever is from the middle of the 
machine, the stroke of the auxiliary evers 
104 and 105 located in the middle being in 
deed about half that of those nearest the 
sides of the machine. In this manner com 

All the 
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pensation is made for the difference in the 
effect of the auxiliary le vers 104 and 105 on 
the cross-ba's 30 owing to the latter all 
reking about one poilt. The stroke of a 
givei: ; g i33 on, one of these bars is there 
foie always the same. bit, the strokes of the 
various tigs differ tie roi another owing 
to the tags 2: for raisig (tertain cross-lars 
13) being at litei'eri (listances from those 
fulcrums if the auxiliary evers G4 and 105 
which are furnished by the combs. This dif 
fei'e! ('e if si:'oise of tile ig; ) is compen 
sated for by the title reit, lengths of the 
lever's 13 and by the different distances of 
the upper points of application of the push 
ba's 36 from the pivots of the driving le 
ver's 98. These lengths and distances are so 
chosen that all the diving evers 138 have 
the same stroke at the radis at which the 
driving lever is brought into engagement 
with the punching-lar 1 (). 'independently of 
the positions both of the depressed key and 
of the driving lever which is raised. This 
compensation of differences in the stroke by 
varying the lengths of the ever-arms is es 
Seftial for obtaining not only easy and uni 
form operation of the keys, but also cer 
tainty that the latter will make the correct 
selection of perforating punches. Easy and 
uniform operation of the keys is obtained 
because the full stroke of the key or a pre 
determined fraction thereof which is equal 
for all keys can always be used for raising 
the driving levers 138. It is not necessary 
to interpolate in the stroke of the various 
keys an idle movement varying in amount 
in different keys. Moreover, without appre 
ciably increasing the work of depressing the 
keys, powerful springs or weights can be 
arranged to influence the driving-lever 138, 
because the stroke of this lever is small as 
compared with that of the keys. On the 
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other hand, owing to their form and mode 
of support the cross-bars 130 are better se 
cured against bending than the otherwise 
usual frame-like universal bars, 
When combining a perforating machine 

with a 'St. whose carriage is shifted 
proportiorally to the width of the letters, 
the lugs 129 on the auxiliary levers 104 and 
105 can serve both for selecting the punches 
and for selecting and determining the dis 
tance through which the carriage is shifted. 
Owing to the levers 104 and 105 being full 

crumed at their rear ends only the pair of 
bars 113, 114 need be moved when shifting. 
onlv when a type key is depressed al 
most simultaneously with the shift move 
ment does the auxiliary lever 104 corre 
sponding to this type key influence the 
tooth on a comb connected to the shift key. 
The latter is therefore always very easy to 

C 
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25 

operate, because large masses of moving 
parts and considerable friction are obvi 
ated. lso 
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I claim :-- 
1. The combination with key-board mech 

anism comprising shift means of a plurality 
of key-levers, a plurality of series of full 

5 cruined universal-lars arranged transversally 
to said key-levers and adapted to be actu 
ated thereby, a plurality of movable mem 
bers each carrying the fulcrums of one of 
said series of universal-bai's and when ac 
tuated displacing said fulcrums in a direc 
tion paralle to the actuating direction of 
said universal bars thereby making said se 
ries of univers: bai's alteriatively operative 
and inoperative. a sift-kev, and connecting 

18 means between said shift key and said mova. 
ble men be I's for actilating the latter by 
means of said shift-key. 

2. The coln bination wit: key-board mech 
anism comprising shift mea is of a plurality 
of key-les ei's, a piirality of series of full 
cruited intermediate members, operative 
connecting ne: as for connecting to each one 
of said key-levers one inctaher of each of 
said series of intern ediate itembers, a plu 
rality of movable fill cruins adapted to be 
alternatively approached to and withdrawn 
from said intermediate meinbei's and when 
approached serving as a fulcrun for one of 
sail series is tenediate 1eisers thereby 

, making said series (if intereiliate men 
- bei's alternatively operative and inopera 
tive. a shift-key and operative connecting 
means between said shift-key and said full 
crums for operating the latter by means of 
said shift-key. 

3. In a type-writing in: 'line, the co 
iination of a plurality of key-levers, a jiu 
rality of series of filler in Universal-bars 
arrangi, 'tis yet's: \ is sail key-lever's and 
ai: i.e.: it is ti lated tiereby. a plurality 
of mov:ble the tier's each carrying the full 
critis of one of six it series of 3 versal- i): rs 
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and when actuated displacing said fulcrums 
in a direction parallel to the actuating di 
rection of said universai-bars thereby mak 
ing said series of universal-bars alternatively 
operative and inoperative, a shift-key. con 
necting means between said shift-key and 
said movable members for actuating the 
latter by means of said shift-key, a paper 
cariiage, means for controlling the feed 
of said paper-carriage, and operative con 
in citing means connecting said universal 
bars to said feed controlling means for oper 
ating the latter by means of said universal 
bars. 

4. The combination with key-board mech 
anism comprising shift means, of a plural 
ity of key level's, a plurality of series of full 
crumed intermediate members, operative 
connecting means for connecting to each 
one of said key-levers one member of each 
of said series of intermediate members, a 
piltrality of movable fulcrums adapted to 
be altinatively approached to and with 
drawn from said intermediate members and 
when approached serving as a fulcrum for 
one of said series of intermediate members 
therely making said series of intermediate 
members alternatively operative and inopera 
tive, a shift-key, operative connecting means 
between said shift-key and said fulcrums 
for operating the latter by means of said 
shift-key, and a plurality of universal bars 
adapted to be selected and operated by 
said intermediate members. 

in testimony whereof I have signed my 
tname to this specification in the presence of 
two subscribing witnesses. 

HENRICH DREWELI. 
Witnesses: 

HENRY HASPER, 
Wo DEYAR HAUPT. 
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