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1. 
The invention relates to the paper feed mecha 

nism of accounting and like machines and more 
especially to the "long feed' mechanism for im 
parting occasional feeds to the paper of greater 
extents than the ordinary line spacing. 

It is the principal object of the invention to 
improve apparatus of the indicated class in sev 
eral respects which will be apparent from the foll 
lowing description and claims. The general or 
ganization of the mechanism has been improved, 
and provision is made for some operations not 
obtainable with prior devices of a similar type. 
Also some of the functions are accomplished 
by improved means, and provision is made for 
more flexibility in adapting or setting the mecha 
nism to meet the various requirements of differ 
ent pieces of work. 
To the above and other ends, the invention 

consists in certain features of construction and 
combinations and arrangments of parts, all of 
which will be fully described herein and partic 
ularly pointed out in the claims. 
By Way of illustration, the novel mechanism is 

shown applied to the machine known com 
mercially as the Powers alphabetic and numeric 
tabulator. 
In the drawings, 
Fig. 1 is a general right hand side view of 

the tabulating machine and showing some of the 
mechanism of the invention, the machine itself 
being shown in vertical section and with many 
parts omitted; 
Most of the other figures are left hand views. 
Fig.2 shows the principal unit of the long feed 

mechanism as seen from about the middle of 
the machine, with some parts omitted and others 
in Section or broken away; 

Fig. 3 is a section through said unit on the 
line 3-3 of Fig. 10; 

Fig. 4 shows a detail; 
Fig. 5 is a view of the principal unit in section 

'On the line 5-5 of Fig. 10; 
Fig. 6 is a rear elevation, on a smaller Scale, 

of the upper part of the machine showing ele- . 
ments of the invention applied thereto, some 
parts being omitted and others in section or 
broken away; 

Fig. 7 is an exploded isometric view of the drive 
mechanism of the long feed device; 

Fig. 8 is a fragmentary isometric view of certain 
linkages; 

Fig. 9 is a detail right hand view of a portion 
of the line Space control mechanim of the tabu 
ilating machine; 

Fig. 10 is a developed longitudinal sectional 

(C. 235-616) 
2 

view of a portion of the drive mechanism, taken 
through the axes of three shafts; 

Figs. 1 and 12 are views showing the clutch 
and the tripping devices isolated from other 
mechanism and in several positions; 

Fig. 13 is a detail; 
Fig. 14 is a schematic view of certain linkages; 
Figs. 15-18 are similar Small views of Several 

linkages, each segregated from the others. Fig. 
10 15 shows the so called "credit balance' linkage 

and the linkage for operating the line space de 
vice: Fig. 16 the "total linkage'; Fig. 17 the 'slam 
bail' linkage; and Fig. 18 the "grand total' link 
age; 

is Figs. 19-23 illustrate the successive positions of 
a certain “blank cycle link'; 

Fig. 24 is a plan view on a small scale, of the 
framework of the main unit of the long feed 
mechanism; 

29 Fig. 25 is a segregated view of the line finding 
drive pawls and the means for restoring them 
after an operation of them; 

Figs. 26 and 27 show samples of forms printed 
by the machine under control of the paper feed 

2 mechanism; 
Fig. 28 is a partial rear elevation; 
Fig. 29 is a time chart of the operation when, 

'on listing items, the number of items exceeds 
the capacity of a form; 

3U Fig. 30 is a time chart of the operation when 
the number of items just equals the capacity of 
a form and the total is printed on the over 
capacity line of the same form. This chart is a 
"continuation of a portion of Fig. 29 ending at 

3 line aca. 
The tabulating machine 

In the drawings, the invention is shown as ap 
plied to a Powers No. 3alphabetic and numeric 

40 tabulating machine, of which Fig. 1 is a partial 
and more or less schematic illustration in sec 
tion as viewed from the right. For brevity, this 
machine will be referred to herein as “the in 
Stant machine.' It is described in the patent to 

45 Lasker & Mueller No. 2,323,816, and in the patent 
to John Mueller No. 2,381,361, August 7, 1945. 
It comprises a base section having side frames 
50, on which rest the side frames 5 of the head 
Section. A power driven wormshaft 52, indicated 

50 by a dot-dash line, drives the main base shaft 
53 by a worm wheel 54. The shaft 52 also, 
through miter gears 55, upright shaft 55, miter 
gears 57 and worm shaft 58, drives the Worm 
wheels 60 and 6, respectively, of a front head 

55 power shaft "62 and rear head power shaft 63. 
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An upward extension 64 of the shaft 56, also 
drives the paper feed machanisrn of the present 
invention. This up and down shaft 56, 64 stands 
at an inclination toward the right hand side of 
the machine, as shown in Fig. 6 (toward the left 
in Fig. 6, which is a rear elevation). One ro 
tation of the shafts 53, 62 and 63, is called a 
machine cycle. Degrees of a cycle are measured 
from the Zero position shown in Fig. 1 at which 
the eccentric 65, which reciprocates the sensing 
pin box 84, is at its upper dead center. 

Punched cards are fed by a picker 66 (Figs. 1 
and 14) and feed rolls 67 from a hopper 68 into 
a Sensing chamber 70, and thence by feed rols 
lf into a receptacle 72. The picker is recipro 
cated by a can 73 on the base shaft 53, through 
a follower 74, arm 15, link 76, arm 77, spring 78, 

The cards are shaft 8C, arm 8 and link 82. 
Sensed by Sensing pins 83 in a reciprocating pin 
box 84, and such of said pins as find holes, push 
upward set pins 85, whose motion is communi 
cated by Bowden wires 86 in a "translator' 87, 
to code or “permutation' bars 88, which control 
a set of stops 99. In each denomination the stops 
90 arrest a bracket 9 on a differential type bar 
92, which slides on guide rods 93 and carries a set 
of numeric and alphabetic types 94. Said type 
bars are pushed up by SpringS and are restored 
by a restoring bar 95. Hammers 96 drive the 
types against the paper. On the platen 97, mounted 
in the carriage 100. All of the mechanism above 
briefly mentioned is the same as is described in 
the Patent No. 2,323,816 and in the Mueller Pat 
ent No. 2,381,361. 
The paper carriage 00 of the Powers machine, 

comprises a main bar 0 (Fig. 2), having secured 
thereto rails 02, grooved to slide on a fixed rail 
bar 03, which is mounted at its ends on a left 
hand frame bracket 4 (Fig. 6) of the usual 
kind, and a right hand frame bracket 05 (Fig. 3) 
here constituting a portion of the framing of the 
long feed mechanism. 

Framing 

Most of the driving mechanism of the long 
feed, is contained in a detachable unit, a plan 
View of Whose frame is shown in Fig. 24. Where 
it is viewed from the rear of the machine. See 
also Figs. 2 and 3. The casting 05 is the right 
hand frame-piece, and another casting 06 is the 
left hand frame-piece. The piece 95 has a front 
portion 05 to which the carriage rail 03 is 
secured by a screw fo57, and from which the ver 
tical web extends rightWard at 052 and thence 
rearward, to form the main portion of the frame 
piece. Said piece also has a projecting Vertical 
wall 053 (Fig. 6), which supports the worm shaft 
64, as will presently appear. The member 106 
has a vertical Web with the usual bosses, and a 
forward projection 06E (Fig. 2) secured to the 
rail 03 by a screw 062. At their bottom por 
tions, the castings fo5, O6 have, respectively, 
horizontal walls 054 and 064 which overlap and 
are secured rigidly together by bolts 1065. This 
frame may be removed from the machine as a 
unit, by removing the screws 1058, 057 and 062. 

The driving gear train. 
The driving gearing of the paper feed, Com 

prises a worm C (Fig. 6) on an upper section 
of the shaft 64, which is journaled in blocks 
bolted to the vertical wall portion fo53 of cast 
ing 05. Said worm drives a worm wheel 2 
(Figs. 1, 7 and 10) which has a bearing on a stub 
shaft 3 secured by a nut to a bracket 4 (Fig. 
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24) fastened by screws to the blocks ff. The 
worm wheel if 2 makes one turn per machine 
cycle, and it drives, directly or indirectly, three 
shafts, viz. the main paper feed shaft 5, the 
main camshaft 6 and a counter-shaft 7 (Figs. 
7 and 10). The counter-shaft f f makes one 
rotation per machine cycle and the main shaft 

5 in somewhat less. than a machine cycle. 
These velocities may be obtained by any suitable 
gearing; but in the particular instance illustrated, 
they are produced by a rather roundabout ar 
rangement, adopted here for certain technical 
reasons. The main shaft f5 is journaled in the 
frame-pieces 05 and 06 co-axially with the 
stub-shaft 3, whose end is adjacent to that of 
the main shaft. A sleeve 8 journaled on the two 
shafts, is rotatably coupled to the worm wheel 

2 by a pin 20, and at its other end carries fast 
thereon a gear 2, meshing with a gear 22 fast 
on a sleeve 23 which is journaled in the frame 
piece 05 and in which the right hand end of the 
cam Shaft f6 is journaled. The sleeve 23 is 
free on the shaft. f6. Inside the frame O5, said 
sleeve carries a gear 24, meshing with a gear 
25 fast on the main feed shaft 5. These two 

gears have, in the present instance, a ratio of six 
to five, so that the shaft 5 makes a rotation 
of 300° of machine cycle. 
The camshaft f6 is driven through the coun 

ter-shaft, ff. The latter has bearings in the 
frame-pieces 05 and 06, and also in a block 26 
fast on the frame bracket f 4. It is driven by 
a pair of gears 27 and f28, fast, respectively, 
on the worm wheel 2 and the shaft ff. Said 
shaft has thereon a gear 30, meshing with a gear 
f3 which has riveted thereto another gear f32, 
the gears 3 and 32 being free. on the shaft 

5 and differing slightly in size. The gear 32 
meshes with a gear 33, keyed on the cam shaft 
f 6. The gear-pair f3, 32, stands between a 
collar 34 pinned to the shaft f f 5, and a collar 
35 secured to said shaft by a set screw. The 

shafts 5 and 6 are timed shafts and it is im 
portant that they occupy, initially, fairly exact 
relative angular positions, and, as it is difficult 
to secure such exact positions by tightening a 
set screw, the form of gearing described, greatly 
facilitates the required initial adjustment. The 
gears 30 and 3 therefore have 36 teeth each, 
and the gears 32 and 33, 39 teeth each, of the 
same pitch. In assembling the mechanism, the 
shafts 5 and f 6 are first adjusted exactly to 
their correct relative positions With the gear pair 
3, 32 out of mesh. Said pair is then slid along 
the shaft 5 into mesh. The teeth Will prob 
ably collide on the first trial, but by turning the 
pairs of gears slightly, an angular position will be 
found where they slide into mesh easily. They 
are then secured by tightening the set screw in 
the collar 35. 

Keyed on the shaft f 5 (Fig. 10) is the long 
hub 36 of a five-notched clutch disk 3; and 
journaled on the left end of said hub is a drive 
disk 40 which (Figs. 7, 11 and 12) carries the 
co-operating clutch pawl 4. This disk is nor 
mally at rest in an angular position determined 
by a detent consisting of an arm f 42 (Fig. 2) 
carrying a roller 43, spring pressed into a notch 
in the disk; and whenever a long feed of the paper 
is required, the clutch pawl 4 is caused to en 
gage the disk 37 and impart one rotation to the 
disk 40. The projecting left hand end of the 
Shaft 5 carries a sleeve 44 (Fig. 10) held on 
by a nut 45, which sleeve is in effect a part of 
the shaft, 
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Loose on said shaft (or on said sleeve) is a unit 
herein called the drum, designated generally 6. 
It is built up of a hub or sleeve 47 having keyed 
thereon several notched disks 48, 50, 5 and 
| 52, a gear wheel 53 and certain other devices 
to be mentioned hereinafter. By means to be 
described, a rotation of disk f40 imparts differ 
ential extents of rotation to this drum. The 
gear 53 meshes with a gear 54 (Fig. 7) on a 
horizontal shaft 55 which, by miter gears f6, 
inclined shaft f 57, and miter gears 58, rotates 
the shaft 60 of the paper cylinder or platen 97. 
Vice versa, any rotation of the platen, as by hand 
or other means, is communicated to the drum 
46. The miter gears 56 and 58 and the shaft 
f57 are covered respectively by housings 56, 
58 f, and f 571 (Fig. 6). In the instant ap 

paratus the cylinder 97 and its pressure rolls 
are the means that immediately propel the pa 
per, though it is now more common, in these 
machines, to do that by more accurate sprocket 
like devices, also geared to the drum 46, the 
cylinder 97 acting merely as a platen. 
The drum 46 is removable and replaceable 

by merely sliding it off of or onto the shaft S, 
it being retained in position by a latch f 6f (Figs. 
6 and 10) pivoted to the gear 53 and engaging 
in an annular groove f62 in the shaft. The gear 
f 54 is not mounted directly on the shaft 55, but 
is mounted fast on a sleeve or hollow shaft 63 
(Fig. 10) which has a bearing in the frame cast 
ing O6. The shaft 55 is polygonal in cross sec 
tion and passes through a polygonal axial open 
ing in the sleeve 63, whereby the sleeve is in 
effect splined on the shaft, so that the latter can 
be slid lengthwise through the sleeve. Said shaft 
at its right hand end is journaled in a bracket 
64 (Fig. 6) which is secured to the main bar f0. 

of the carriage. The construction is such that 
the carriage may be slid lengthwise to different 
positions on its fixed rail fo3, and the shaft will 
slide with it, moving through the sleeve 63 with 
out affecting its geared connection with the drum 
gear 53. 
The gear ratio between the gears 53 and fS4 

is usually made such that one complete rotation 
of the former feeds the paper the length of a 
form. In a common case, the gearing is adapted 
to forms of a length of eight and one half inches, 
or 51 single line spaces. One rotation of the 
platen of the Powers machine feeds the paper 30 
spaces, and the gears 53 and 54 are accordingly 
made in the ratio of 51 to 30. If the gear 53 
was made with 51 teeth and the gear 54 with 
30 teeth, then each tooth of the gear 53 would 
correspond to a line on the paper. 

In Fig. 10, three spur gears of different di 
ameters are shown mounted on the sleeve or 
hollow shaft 63, of which the Smallest is gear 
54, which is of a diameter to feed the paper 

51 single spaces to one revolution of the drum 
46, the second gear, 54, is of a diameter to 
mesh with a gear on the drum Smaller than the 
gear 53, so as to afford a 1:1 ratio between the 
drum and the shaft 63. This would feed the 
paper 30 spaces per revolution of the drum. The 
third wheel 542 would similarly afford a feed 
of 21 spaces per drum revolution, and, therefore, 
be suitable for forms of that length. The illus 
trated arrangement would be adapted for a cus 
torner who used forms of the three different 
lengths mentioned. The drum for the 30 line 
(five inch) forms would have its gear mounted On 
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6 
drum for the 21 line (three and one half inch) 
forms would have its gear in the plane of the 
gear 1542. . . . . 

The line finding drum and its drive pauls 
Each of the disks f48, 50, 51, and 52 has in 

it a notch, as 52d, (Fig. 2), and these notches 
are spaced angularly apart distances appropriate 
to the predetermined lines to which the paper is 
to be fed by the long feed mechanism. Thus if 
the first line of a heading is to be printed on line 
space 6 on the paper, (Fig. 26) the first item on 
line 4, and the total at the bottom of the form 
on line 42, then one of the disks would have a 
notch to bring the paper to line 6, another disk 
would have its notch arranged behind the first 
an angular distance equal to eight fifty firsts of 
its circumference, to bring the paper to the first 
item line 4 and a third disk would have a notch 
spaced 36 tooth spaces behind the first, to bring 
the paper to the bottom line, line 42. This ar 
rangement will be understood from the follow 
ing description. In general, a drum is made up 
of the required number of line finding disks, 
which in the process of assembling, are turned 
to bring their notches into the relative angular 
positions required by the work in hand, and the 
whole is secured rigidly together by rivets 59 
(Fig. 10) passing through the disks and through 
a flange on the sleeve 4. 
The means whereby the disk 40, when rotated, 

drives the drum 46, including the gear 53, Will 
now be described. Said disk has several postS or 
studs projecting from its face over the disks 
48-f2 of said drum. On the stud 65 there 

are pivoted four pairs of pawls, 66 and 67, one 
pair in the plane of each of said disks; each pawl 
being drawn toward its disk by a Spring 68. In 
Fig.2 the proximate pair are broken away to show 
the pair behind them. On a stud f 10 there are 
pivoted spring pressed latches T, one normally 
engaging each of the pawls 66 to hold the lat 
ter out of engagement with its disk. In each 
pair a stud 72 on pawl 66 holds the pawl 67 
out of engagement until the former itself moves 
in. The pawl 66 has its tooth T3 abrupt on its 
advancing edge, to push the disk around, and the 
pawl 6T has its tooth 74 abrupt on its opposite 
edge to prevent overthrow of the disk when the 
pawls are arrested. In operation, a long feed is 
initiated by tripping one of the pawls and 
closing the clutch. Usually, the notch is not in 
the stop position shown in Fig. 2, but may be 
anywhere in the circumference of the disk. The 
pawl teeth 73 and T4 will then ride idly on the 
surface of the disk until they reach and snap into 
the notch. They will then turn the drum the 
balance of a rotation, always arresting it in the 
position shown. When any notch is in that stop 
position, the paper is in the line space position 
for which that notch was set in making up the 
drun. 
The pawls f l are tripped by several tripping 

levers T 5, one for each such pawl, said levers 
pivoted on a fixed stud T6, (Figs. 11 and 12) 
and rocked to normal position by springs 78. 
Each tripping lever has a stud 79 which, when 
the lever is fully operated, rocks the associated 
latch it to release the line pawl 66. 
The tripping levers 75 may be operated selec 

tively at times appropriate to the Work in hand 
and by means depending on the machine to which 
the invention is applied. One may be operated 

the drum in the plane of the gear 54; and the 75 before the printing of a total in order to print 
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the total at the bottom of a form, or just after 
total printing in order to feed the paper to the 
next form, or after printing on the last line of 
the form, or, when desired, after the sensing of a 
control hole in a card; or at other times, as re 
quired. The mechanism is thus readily adapt 
able to a variety of situations, and of uses. 
The mechanism thus far described is, in prin 

ciple, sustantially the same as that described and 
claimed in the prior application for Letters Pat 
ent filed February 17, 1944, by John Mueller and 
Joseph M. McDonnell, Serial No. 522,720, which 
issued April 26, 1949 as Patent No. 2,468,341, 
though it differs somewhat in detail and design. 

Means to operate the tripping levers and clutch 

The means to control the tripping levers 75 
and the clutch are of novel and improved con 
struction, Said levers have three positions. 
They stand normally as shown in Fig. 2 and in 
full lines in Fig. 11. To initiate a long feed, the 
selected one of them is first "set" that is to say, 
it is rocked to the broken line position of Fig. 11, 
after which, at the propertime in the cycle, it is 
swung further to its effective tripping position 
shown in Fig. 12; and at the same time it trips 
the clutch to start the feeding operation. The 
clutch pawl 4 is normally held away from the 
disk 37 in the usual way by a lever or clutch 
dog 80 (Fig. 1) pivoted on a fixed stud f8 and 
having a spring 82. Said dog or pawl has a post 
83 projecting across all of the tripping levers 
5. Each of said levers has a curved arm 84 

with an abrupt end edge 85. A universal oper 
ating bar 86 extends across the rear of the row 
of tripping levers, said bar being carried by an 
arm 87 fast on a rock shaft f88 journaled in 
the frame casting 06. Inside said casting, the 
rock shaft has an arm 90 carrying a follower 
roller 9? controlled (Fig. 3) by a cam 92 on the 
camshaft 6, and by a spring f 93. During the 
major part of a machine cycle, the bar 86 stands 
as shown in Fig. 2, but in the mid part of each 
cycle, it is oscillated clockwise and back moving 
over the tops of the arms 84 of the unset trip 
ping levers. When, however, one of said levers 
hts been set, the bar 86 will contact the edge 
85 of that lever, and Swing the lever to its effec 

tive position shown in Fig. 12, the stud 9 on the 
lever then tripping the associate latch fill and 
freeing the aSSociate drive pawl 66 for opera 
tion. When the tripping lever 75 moves to its 
dotted line position of Fig. 11, its curved arm 84 
encounters or approaches the post 83 on the 
clutch dog 80; and when said lever receives its 
final movement from the bar 86, this arm f 84 
rocks the lever 80 to trip the clutch. It will be 
Seen that the clutch is tripped by the tripping 
lever 75, and will not be operated unless one of 
Said levers is set. Also, that any tripping lever 
may be set at any time While the bar 86 is at rest, 
and then, at the proper instant in the machine 
cycle, the line-finding pawl will be released and 
the clutch tripped by the action of the tripping 
bar 86. When the bar 86 swings forward, it 
moves over the arms f84 of un-set tripping levers 
and prevents them from being set at that time. 
A prolongation of the bar 86 normally lies just 
beneath an arm 94 of the clutch dog 80 (Figs. 
2 and 1) and positively prevents the tripping of 
the clutch When said bar is in its normal position. 
The mechanism above described for tripping 

the feed pawls and the clutch, is an improvement 
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over that described in the prior application Serial 
No. 522,720. 

Restoring the drive pauls 
In order to restore the drive pawls f 66 and 6 

after an operation thereof, a rockshaft. 95 (Figs. 
2 and 25) journaled in the frame casting fo6, 
has, just outside said casting, an arm 96 from 
which a post 97 (Fig. 25) projects and stands in 
front of the upright arms of all of the pawls 66. 
At the proper time in the cycle, this arm and post 
are rocked clockwise by a cam f$8 (Fig. 3) on the 
camshaft f6, acting on a follower roller 200 on 
an arm 20 fast on the shaft 95 inside the cast 
ing 06. 

Means to set the tripping levers 
The tripping levers 75 may be set by a variety 

of means depending on the machine to which the 
mechanism is applied and on the particular job to 
be done. Several Such means will be described 
herein. As shown in Figs. 2 and 6, four rock 
shafts herein called "tripping shafts,' 202, 203, 
204, and 205, arranged in a vertical tier, have 
each an arm. 206 to which is pivoted a push rod. 
207 whose upper end lies beneath an ear formed 
off from an arm of one of the tripping levers, so 
that a rocking of one of said shafts will set its 
aSSociate tripping lever. The rods 207 are guided 
in a fixed bracket 208. A fixed post 209 beneath. 
the shaft 205, acts as a stop for an arm of said 
shaft. 
Means are provided whereby any of the three 

shafts 203, 204 and 205, may be rocked under. 
the control of a hole in a record card. Each of 
Said shafts has an arm 2fO (Figs. 11, 13 and 28) 
connected by a link 2 (Figs. 1, 2 and 6) to an 
arm. 22 on one of three transverse rock-shafts 
23 pivoted in brackets 24 at the back of the 
tabulating machine. Each of said shafts has an 
arm 25 connected by a link 26 with a lever 27 
pivoted on a post 28 in a guide bracket 220. 
The three levers 2 7 are of different lengths and, 
each of them has an ear in position to be oper 
ated in a well known manner by one of the Bow 
den Wires 86 in the translator 87. When a card 
having a control hole is sensed, the appropriate 
lever 2 fl is rocked, rocking the associate shaft 
203, 204 or 205. In the Powers machine the Bow 
den wires and, therefore, the train of connections 
just described are set near the end of a cycle and 
are locked in set position until near the end of the 
next cycle, so that the tripping lever 75 will be 
retained in the position shown by broken lines in 
Fig. 11, until operated by the bar 86. 
In order to make the mechanism flexible in its 

applications the arms 206 may preferably be oper 
atively disconnectable from their shafts. The 
disabling devices used for this and similar pur 
poses, as shown in the drawing, are of a familiar 
type. The hub of arm. 206 is loose on its shaft, 
and lying beside said arm is another arm 22 
whose hub is fast on the shaft. Said arm 22 
(Figs. 13 and 28) carries a housing in which is a 
Spring-pressed plunger 222, the stem of which has 
a finger button 223. When this plunger occupies 
its inner position, its inner end engages in a hole 
in the arm. 206 and locks said arm 206 to the arm 
22 and renders the former operable. To disable 
the arm. 206, the plunger is retracted and turned 
so that a stud or tooth 224 thereon rests on top 
of the housing and prevents the plunger from 
entering the hole in the arm 206. A number of 
these disabling devices are used in the mechanism, 
and for brevity they will be called herein “dis 
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abling buttons.”. In setting up the mechanism 
for a particular job, any one of the four tripping 
shafts may be rendered incapable of initiating 
a long feed of the paper by setting its plunger 222 
in its withdrawn position. 

Operation of the feed mechanism 
It may be advisable at this point to describe in 

detail the mode of operation of the mechanism 
as thus far described. For example in the form 
shown in Fig. 26, two or more lines of heading 
are printed, beginning at line 6 of the 5-line 
form, each line, of course, being printed in one 
cycle. The card for printing the last heading 
line has a control hole in order to cause the paper 
to be fed from there to line 4. This card is 
sensed in the latter half of the cycle preceding 
the one in which the last heading line is printed, 
the control hole causing a Bowden wire 29 (Fig. 
6) to thrust upward the plunger 229 located on 
the translator, rocking the frontmost one of the 
three levers 27, and the upper one of the rock 
shafts 213. The latter, through its link 21, rocks 
the tripping shaft 203, which, through its push 
rod 20, sets the second one of the tripping levers 
75 as shown in broken lines in Fig. 11 viz., the 

one associated with the disk 50 (Fig. 10). This 
occurs at about 330° of said preceding cycle. The 
Bowden wire 29 remains in its raised position 
until near the end of the last heading cycle. 
Printing occurs at about 165° of cycle. The uni 
versal tripper frame 86, 87, starts to advance 
at about 126 and reaches its fully operated posi 
tion shown in Fig. 12 at about 176°. In that ad 
vance movement, the arm 75 trips the latch 7 : 
and releases the second one of the four feed pawls 
66, which falls onto the line-finding disk, 50. 

This disk has its notch 50 so disposed that when 
it is turned to the position of the notch 52 in 
Fig. 2, line 4 of the form is at the printing line. 
The tripping lever 75, in advancing to its fully 
operated position also acts on the post 83 (Figs. 
11 and 12) to trip the clutch dog 80, and close 
the clutch. A notch of the clutch disk f3 picks 
up the pawl 4 and starts the disk 40 into rota 
tion at about 186° of cycle. A rotation of said 
disk cccupies 300° of cycle, ending at about 126 
of the following cycle. As the disk 40 rotates, 
the feed pawl 66 slides around the disk 50 until 
it drops into the notch 50, whereupon it carries 
with it said disk and the gear 53, which, through 
the described train of gearing, feeds the paper 
to line 4. Meanwhile, at from about 196° to 
226°, the universal tripping frame 86, 87 has 
returned to its normal position. When, near the 
end of the cycle, the Bowden wire 29 returns to 
normal, the train of linkage ending in the push 
rod 207 also returns, allowing the tripping lever 
75 to return to normal. Also, the restoring bar 
97 operates, reaching its forward peak position 
at about 176. This was at near the time When 
the pawl 7 was tripped; but the restoring frame 
receded from its advanced position before the 
tripping frame 86, so that the pawl 66 was 
released. It will be noted that an operated pawl 
66 is restored by the bar 9, not immediately 

after the completion of a revolution of the disk 
40, but a few degrees of cycle later and just prior 
to the time when one of said pawls 66 would be 
released for a new operation. 

It will be seen that a tripping lever 75 may be 
set to its broken line position of Fig. 11 at any 
time after the universal frame 86 has receded 
out of the way (say at 214 of cycle) and before 
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set, it will be fully operated by said frame, trip 
ping its latch Ti and the clutch dog 80, at the 
proper time to start a feeding operation. 

If, for some reason, the user of the apparatus 
may wish, on some run of the cards, to print, the 
first item directly beneath the last address or 
heading line without any intervening long feed, 
not Withstanding the last address card is punched 
with the control hole, he may accomplish that 
by merely withdrawing the disabling button 223 

Moreover, he may have other sets 
of cards in no way related to those above referred 
to and with which he uses another translator. 
The timings given in the description and in 

the timing diagram, are approximate only, and 
are only illustrative. 

Capacity feed . . 
On the form shown in Fig. 26, it is not desired 

to print any item below line 40; and in case there 
are further items to be printed, the paper is fed 
to line f4 of the next form, skipping the heading. 
In the illustrated mechanism, this is done by the 
line-finding disk 52, which is the one nearest 
the reader in Fig.2 and most remote in Fig. 7 and 
which is rotated to the position shown in the 
former figure to feed the form to the first item 
line. 
A rock shaft 225, herein called the capacity 

shaft (Figs. 2, 3 and 5) is journaled in the frame 
castings 95 and 06, and it has fast on its pro 
jecting left hand end a plate or arm 226 (Fig. 2). 
Inside the frame 106 said shaft has fixed thereon 
an arm 22, shown (mostly in broken lines) in 
Fig. 3, to which is anchored a spring 228 tending 
to rock the shaft clockwise. Farther within the 
frame 06 (Fig. 5) said shaft has fixed thereon 
an arm 230 with a follower roller 23 for coopera 
tion with a cam 232 on the camshaft 6, which 
cam, when it acts, rocks the shaft 225 counter 
clockwise. Said shaft 225 and its arms normally 
stand in their counter-clockwise position where 
they are retained, against the tension of the 
spring 228, by a stepped latching member 233 
(Fig. 2) engaging a corner of the arm 226. 
When the latch 233 is swung downward about 

its pivot post 234, the spring 228 turns the shaft 
225 a short distance clockwise until the corner 
of the plate-arm 226 is caught in a second notch 
235 of the latch member and also SWinging the 
follower roller 23 down onto its cam 232. When 
the shaft 225 rocks clock-wise a nose 236 mounted 
on the arm 226, acting on a post 237 projecting 
from the particular tripping lever 75 shown in 
Fig. 2, sets said tripping lever; that is to say, it 
swings said lever to the intermediate or Set posi 
tion hereinbefore described, thus preparing for 
a paper feeding operation by the line-finding 
disk 52. 
The latch 233 is tripped by a cam or arm 240, 

consisting of a ring of sheet metal mounted in 
the drum 46 and in the position indicated in 
Fig. 10; and this ring has a projecting arm which 
revolves with the drum. It is indicated in dot and 
dash lines in Fig. 2 in the position it occupies 
when the paper is at the capacity line. (line 40 in 
Fig. 16) of the form. When the paper is line 
spaced to the over-capacity line 42, the arm 240 
trips the latch 233 by acting on a finger 24f on 
said latch. In order to permit reverse rotation of 
the drum 46, including the arm 240, said fingei 
is pivoted to the latch and controlled by a Spring 
242 anchored to said finger and to the arm 226. 
Said spring presses an arm of the finger against 

said frame advances in the next cycle. When so 76 a limit stud 243 on the latch, and it also serves as 
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the spring to pull the latch member itself into 
engagement with the arm 226. The construction 
is such that, if the drum is turned backwards, the 
finger will yield to the arm 240, turning about its 
pivot to let the arm pass. 
The capacity feed mechanism, as thus far de 

scribed, would operate as follows: The line space 
device operates soon after printing, and, in case 
of over-capacity, trips the latch 233 at 214 of 
cycle. At this time, the universal tripping mem 
ber 86 has already made its advance movement 
and is returning to normal position. The long 
feed will not begin, therefore, until the next ad 
vance of said member and actual rotation of the 
feeding disk will begin at 186° of the next cycle 
after that in which the item is printed on line 40. 
After the feed has been started, the shaft 225 is 
restored to its normal position by the cam 232, 
and retained there by the latch 233. The mode 
of operation just described is satisfactory in many 
instances. However, by other mechanism to be 
presently described, it is modified in certain re 
spects so as to give better results in cases where 
total taking operations are involved. 
The cam 232 (Fig. 5) has on it two restoring 

humps 232 and 2322, the former restoring shaft 
225 at around 286 of cycle and the latter at about 
102. Both of these humps act during the period 
between 214 of one cycle, when the latch 233 is 
tripped, and 126° of the next cycle, when the uni 
versal frame 86 begins its advance to initiate 
the feeding of the paper. Referring to Fig. 2, the 
arm 240, when it operates on the finger 24 of the 
latch 233, only moves one line space, which, how 
ever, may be a single, double, or triple line Space 
distance. Said arm has a blunt end of Such 
dimensions that that amount of rotation of the 
arm will depress the finger but will not move clear 
past and free of the finger. The arm therefore 
holds the latch depressed until the long feed be 
gins, when it moves past said finger and allows 
the latter to return to engagement with the arm 
226. The oscillations of this arm by the first 
passage of the humps 232 and 2322, therefore do 
not prevent the feed from taking place. After the 
feed starts the hump 232 will restore the parts 
at 286. 
On a long feed following a total, the paper is 

fed from some line of one form to a line of the 
next form, in the course of which the arm 240 
would trip the latch 233 but would pass beyond 
it and immediately release it. The capacity shaft 
would thus be tripped, but would be effectually 
restored by the next hump on the cam 232, and 
no capacity feed would result. 
In the specific form illustrated, the capacity 

feed disc f2 brings the paper to the first item 
line of a form, the same as does the disc 50 op 
erated by the trip shaft 203 under card control. 
When such is the case the trip shaft 205 which 
also operates disc 52 can be utilized to feed the 
paper from the last heading line of a form to the 
first item line of the next form under Card Con 
trol, permitting the disc 50 to be used for some 
Other purpose. 

Total taking 
Some of the long paper feeding operations are 

associated in one way and another with the tak 
ing of totals, and before describing those opera 
tions it is necessary to describe some of the mech 
anism of the Powers alpha and numeric (or No. 
3) tabulator to which the long feed mechanism 
is shown applied in the instance illustrated in the 
drawings. 
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Each type bar 92 (Figs. 1 and 14) is controlled 

at times by a “slam bail pawl' 245 which is itself 
controlled by a control bar 246, mounted for a 
short sliding motion front, and back of the ma 
chine. There is a row of these pawls and bars 
clear across the whole series of type bars. In Fig. 
14, the bar 246 is held frontward, and a spring 
247 anchored thereto is pressing the pawl 245 into 
engagement with the rack teeth of the bar. In 
this position the pawl prevents rising of the bar 
but, if the bar were already in an upper position, 
the pawl would permit downward motion of it. 
The control bar is itself urged rearward by a 
spring 248, and if allowed to yield thereto, moves 
rearward until its rear end presses the pawl 245 
Gut of engagement with the rack, (Fig. 1). 
Beneath the tier of control bars 246 are four 

rock shafts, viz., a "grand total shaft” 250, a 
"total shaft' 25, a 'slam bail shaft' 252 and a 
"designation shaft”. 253. Each of these has fast 
thereon an upwardly projecting blade 254, ex 
tending beneath all of the bars 246 and each 
sweeping toward the front of the machine when 
the shaft is rocked clock-wise in Fig.14 (counter 
clockwise in Fig. 1). Pivoted to each control bar 
are three connectors 255, 256 and 25, each set 
table into active and inactive positions. In the 
setting shown, the connectors 255, and 256 are in 
active; but if connector 256, for example, was 
turned clockwise in Fig. 1, its heel would come 
into the path of movement of the blade 254 on 
the rockshaft 25t. Said shaft is rocked counter 
clockwise in Fig. 1 preparatory to and during 
every total-printing cycle, and its blade would 

3 move the bar 246 frontward and lock that par 
ticular type bar against rising in total printing 
cycles. The connector 257 has a spring pressing 
a nose on its forward end into engagement with a 
differential detent 258 having three notches at 
different distances from its pivot. This detent 
and connector are shown set so that the latter 
has its rear end in position to be controlled by 
the slam bail shaft 252, which shaft is shown in 
its normal position in Fig.1, with the pawl 245 
out of engagement, and in rocked or “pulled' 
position in Fig. 14, where it has moved the pawl 
into engagement to prevent the type bar from 
rising. The connector 25T can also be set to an 
inactive middle position and to a third position 
where its hook-like front end is in position to be 
acted on by the blade 254 of the designation 

0: 

shaft 253. A total taking control unit 260 (Fig. 15) 
mounted on top of the right hand base frame 
50, has two cam shafts, viz., a total shaft 26 and 
a grand total shaft. 262, each carrying certain 
cams which control functions of the machine in 
total taking operations. The total shaft 261 has 
a one-revolution clutch through which, when 
closed the shaft is geared to make one revolution 
in two cycles, viz., a blank cycle and a total cycle. 
The shaft 262 has a similar clutch and when the 

65. cycle, a total cycle and a grand total cycle. Figs. 
latter is closed said shaft is geared to make one 
revolution in three machine cycles, viz., a blank 

14 and 17 show the slam bail cams 263 and 264 
on the total and grand total shafts, respectively. 
These cams have follower rollers on follower 

70 levers 265 and 266 respectively, said levers being operatively connected at their inner ends so that 
a rocking of either of them "will be communi 
cated through the link 267, lever 268, link 270, 
bell crank 27 and link 272, to “pull' (rock clock 

75 
wise), the slam bail shaft 252. This linkage is 
connected through a short link 273 With an arm 
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on shaft. 253 to rock the latter shaft also. The 
link 273 is connected with said arm on the desig 
nation shaft 253 by pin and slot to allow of said 
shaft being independently pulled by other means. 

In most ordinary set-ups of this machine, all 
type bars in adding columns have their control 
bars 26 put under control of the slam bail shaft 
252 by setting the connector 25, as shown in Fig. 
14 and all type bars used for printing alphabetic 
and other designatory matter are put under con 
trol of the designation shaft 253 by setting their 
associate connectors 25 each with its front hook 
like end in the path of the blade 254 on Said 
designation shaft. 

- The type bars begin to rise at 33° of cycle, are . 
at their highest points at before 158, and are 
fully restored by 283. When, therefore, the link 
age 26-273 is pulled early in a cycle, all of the 
type bars set up as just described, will be locked 
down by their slam bail pawls 245, and no print 
ing from them will occur during that cycle. The 
cams 263 and 264 pull this mechanism early in 
the blank cycle of a total taking operation and 
hold it pulled until late in the cycle, and pull it 
again a little before the middle of the total cycle 
So as to engage the pawls 245 with the bars while 
the latter are in elevated positions, so as to pre 
vent slanning of the adding type bars when the 
totalizers are withdrawn from the racks. In 
grand total operations, this mechanism is pulled 
nearly throughout the blank cycle and in the lat 
ter part of the total cycle as before, and also is 
pulled again in the latter part of the grand total 
cycle. 

In order to stop the feeding of cards during 
total taking, another pair of cams on the shafts 
26 and 262, said cams not shown but shaped 
about the same as the cams 326 and 327 of Fig. 
15, operate a follower lever 275 (similar to lever 
266) to push downward a link 276 (Figs. 8 and 
14), which through bell crank 27, link 278 and 
arm 280 rocks a shaft 28 having thereon an arm 
282 in the form of a hook or latch, adapted to 
engage a shoulder of the link 76 and prevent ad 
vance of the card picker 66. In Fig. 14 the parts 
are shown operated as just described. The sens 
ing chamber 70 for the cards, is closed by the 
card stop 283 shown closed in Fig. 14. It is moved 
up to release the card by arms .284 on a rock 
shaft 285 which is oscillated by a certain can 
on the base drive shaft 53, which cam, in this 
machine holds the stop 283 open only from about 
130° to about 200° of cycle. In order to lock the 
card stop against opening at that time, an arm 
286 on the shaft, 285, has a lug 287 lying just 
behind the link 26 so as, when said link is in 
its depressed position shown in Fig. 14, to lock 
the shaft against turning counter-clockwise and 
opening the card stop. The link 276 is cut away 
On its rear edge at 288, so that when the link 
is, in its normal upper position, the stop is free 
to open under control of its regular timed cam. 
A blank cycle of the instant machine is one 

in which the card in the sensing chamber, stays 
there, no card is fed from the hopper 68, and the 
type bars do not rise to print. It will be seen 
from the foregoing description, that such a cycle 
-may be produced by rocking the two levers 266 
and 275 as shown in Figs. 8 and 14; and it is in 
that way that the blank cycle of a total taking 
operation is brought about. It may be remarked 
that in the instant machine, the ever 25 is 
rocked to its operated position early in the blank 
cycle and is held in that position until the end 

O 

14 
of the two or three cycles of a total or grand 
total operation. 
The total shaft 25 (Fig. 16) is pulled (rocked 

clockwise) in the latter part of the blank cycle 
and held pulled until the latter part of the total 
cycle, by one or the other of the total cams 29 
or 29, having follower lever 289 or 292. Said 
follower lever 292 operates link 293, lever 294, 
link 295, bell crank 296 and link 29 the last 
pivoted to an arm 298 on said shaft 25. On 
grand total operations, the follower 289 operates 
follower 292. The bell crank 296 also operates 
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a link 300, bell crank 30?, link 302 and arm 303, 
to rock a shaft 304 which is a part of the line 
Space mechanism of the instant machine. This 
linkage also operates other devices not shown, 
but which contribute to total taking. 
The grand total shaft 250 (Fig. 18) is pulled 

by a cam 305 on the grand total camshaft 
through its follower lever 306, lever 30, link 308, 
lever 30, link 3 if, bell crank 32 and link 33, 
the latter pivoted to an arm on said shaft 250. 
The bell crank 3:2 also operates a link 34 which 
rocks the same bell crank 30 as the total pull 
linkage, raising the link 302 to rock the shaft 304. 
This link train also includes other parts not 
shown. 

Line space mechanism 
The line Space ratchet wheel has been removed 

from its usual place on the platen shaft and re 
placed by a ratchet 90 on the hollow shaft 63 
in the long feed unit (Fig. 3), which shaft drives 
the shaft 55 which is geared to the platen. 
Said ratchet is operated by a line space paw 902 
pivoted at 903 to a plate-like lever 904 and drawn 
toward the wheel by a spring 905. Said lever 
90 is journaled on the hollow shaft 63 and is 
operated by a link 906, pivoted to an arm so fast 
On the usual line space shaft 908. Said shaft is 
rocked as usual by a link 910 (Fig. 15) connected 
to an arm 9 on said shaft and Operated by the 

60 

follower lever 92 of a cam 913 on the drive 
Shaft 63. Said cam is timed to rock the lever 
99 counter-clockwise in Fig. 3 to draw the paw 
902 back to engage a fresh tooth of the ratchet 
at from 135° to 156 of cycle, and to rock said lever 
clockwise to space the paper at from 180° to 272 
of cycle. The extent of line spacing, whether 
Single, double or triple, is regulated by the same 
means as heretofore for regulating the extent of 
counter-clockwise rotation of the shaft 908. Fig. 
9 is a right hand side view of said means. An 
arm 9:4 on the right hand end of the shaft 908, 
has a pin 915 adapted to be variably arrested by 
a stepped stop plate 96, loose on the rock shaft 
304 hereinbefore referred to and which is jour 
naled in the frame member 05 (Fig. 5). A plate 
arm 98 fast on said shaft, has a series of holes 
920 adapted to be entered by a plunger pin 92 
on the plate 96. By setting said pin in one or 

70 
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another of Said holes, the stop plate 96 can be 
Set to permit an extent of motion of the pin 95 
for triple, double or single spacing, or for no 
Spacing. A third plate-like arm 922 can be 
adjusted by a plunger 923 in said arm and a series 

- of holes 924 in the plate 98 to four different 
Settings. When set in the end one of said holes, 
a finger of the arm 922 is in contact with a fixed 
stop 925 and prevents counter-clockwise motion 
of the arm 922, the arm 9 8 and the shaft 304; 
but when Set in one of the other holes it per 
mits such rotation, and rotation of the stop plate 
96, to the extent of one, two or three steps of 
plate 96. Thus, if the latter plate be set as 
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shown for single spacing and arm 922, as shown 
for double spacing, then, on rocking the shaft 
304 as far as permitted by the stop 925, the plate 
916 Will be rocked for triple spacing. The shaft 
304 is rocked clockwise by a spring until ar 
rested in its normal position by a fixed stop 926. 
It may be rocked counter-clockwise preparatory 
to a total taking cycle, by the link 302 through a 
spring 927 acting on a pin 928 on the arm 393 
fast on Said shaft. 
the pin 928 in the upper end of a slot in the link. 
When, preparatory to a total cycle, said link is 
pushed upward, the shaft will be rocked until 
arrested by the stop 925, which will be after said 
shaft has been rocked three, two or one Space, 
or not at all, depending on the setting of the arm 
922. This may afford a spacing after total print 
ing, in excess of that for which the plate 96 is 
set; and it provides for line spacing after total 
printing in case the said plate is set for no spac 
ing during item cycles. 
In order to hold the line space pawl 962 out of 

contact with the ratchet,904 at certain times, as 
shown in Fig. 3, an arm of said pawl is engaged 
by a pin 93 on a lever 932 pivoted on a rock 
shaft 933. Said lever is the follower lever to a 
cam 934 on the shaft T, which rotates con 
tinuously when the machine is in operation. 
The cam has a short high dwell timed to hold 
the lever 932 in its pawl-lifting position in the 

ristop position of the shaft. When the machine 
is not running, the pawl is thus always disen 
gaged from the ratchet to permit backward 
turning of the platen by hand. The shaft 933 

- has fast thereon the detent arm 42 (Fig. 2) for 
the disk f40, and said disk rocks said shaft 

* clockwise when said disk begins to turn. Fast 
on said shaft is an arm 935 (Fig. 3) to which 
is attached the spring 936 which controls. said 
shaft and the detent 42, 43. The arm 935 car 
ries a pin 937 which, when the arm rocks clock 
wise, rocks the lever 932 so as to lift the pawl 

- 902 out of the ratchet while said ratchet is being 
rotated by the long feed mechanism. . . . . . 
A line space detent wheel 940 (Fig. 2) is 

mounted on the hollow shaft 63 outside the 
frame f OS, and said wheel is normally engaged 
by a detent roller 94 on a lever 942 influenced 
by a spring 943. The detent lever,942 is lifted 
out of the wheel 940 while the disk 40 is rotat 
ing, by a link 945, pivoted to, an arm 946 on a 

"rock shaft 947 which shaft, inside the frame. 06, 
(Fig. 5) has an arm 948, connected by a link 
950 with an arm 95 fast on the rock shaft 933. 

Long feed after total 
. It is frequently required that, following the 
printing of a total or... a grand total on one form, 
the paper be advanced to the first or some other 
predetermined line of the next form. - For ex 
ample, in Fig. 26, the total happened to be 
printed on line 22 of the illustrated form, and 
it is desired to advance the paper to line 6 of 
the next form in order to print the first address 
or heading line. This feed" is initiated by the 
total linkage shown in Fig.16. The total cam 
290 has a rise from 231 to 339 of the blank 
cycle, a dwell from there to 231 of the i-total 
cycle, and a drop from there to 320° of the total 
cycle. 
veniently located for the purpose, is provided 
with a stud 35 (Fig. 5) which, when said:link 
rises, rocks a bell crank 3? 6 which, through a 
link 3 fl, rocks counter-clockwise an arm. 38 on 
the tripping shaft. 202. Preferably (see Fig. 6) 75 grand total cycle, as the case may be. 

Said spring normally holds. 

The link 302 of this linkage, being. con 
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16 
the arm 3 8 is loose on the shaft and has beside 
it another arm fast on the shaft and having a 
disabling button. 320. When this button is set 
active, the total linkage above referred to will 
rock the shaft 202 in the latter part of the blank 
cycle and hold it rocked throughout most of the 
total cycle. The shaft 202 carries one of the 
arms 206 (Fig. 2) which, through a push rod 20, 
sets the tripping lever 75 which is associated 
with the innermost line finding disk 48. This 
disk has its notch 48 so disposed as to bring 
the paper to line 6 of the form of Fig. 26. The 
feed will be effected in the same manner: as 
hereinbefore described. 
Preferably, the link 37 acts on the arm. 38 

through a pin, slot and spring connection 32 
which can yield in case motion of the shaft 202 
is blocked. 

Long feed after grand total 
The projecting end of the grand total shaft 250 

has an arm 322 (Fig. 18) which, through a yield 
able pin, slot, and spring connection, operates a 
link 323 pivoted to an arm 324 on the projecting 
end of the tripping shaft 202, (Fig. 6). This arm 
is loose on the shaft and is operatively connectible 
with it by a disabling button 325. The tabulating 
machine has a mode of operation called "totals 
only,' according to which items are not printed, 
the lines of printing consisting of a series of 
totals, each from a group of cards. These totals 
are printed like items, and a grand total is printed 
at the bottom of the list, whereupon it is desired 
to feed the paper to the first line of the next form. 
In that case, the disabling button 325 is set active 
and the button 320 inactive. In that setting, the 
shaft 202 is not rocked before group total cycles 
but is rocked just before grand total cycles, initiat 
ing the desired feed. The operation will be de 
scribed in detail hereinafter. 

Credit balance mechanism. 
A special case arises when the number of items 

in an invoice is nearly or exactly equal to the num 
ber of line spaces provided for items on the form. 
If, for example, 14 item lines are provided for, 
and there happen to be just 14 items in Some 
group, then the 15th card will be of a new designal 
tion, causing the total taking unit 260 to go into 

50 operation to print the total and initiate a long 
feed to the first heading line. Also, when the 14th 
item has been printed and the paper is spaced to 

55 

the 15th line, the pawl 233, 24 (Fig. 2) will be 
tripped to initiate a capacity feed to the first item 
line of the next form. To avoid this conflict, 
means are provided whereby the total control 
mechanism defeats or nullifies the capacity feed, 

I and the total will be printed on the 15th line, 
60 

- 

65 

which is herein called the over capacity line. For 
this purpose, and for other purposes, when ap 
plying the invention to the instant machine, a cer 
tain "credit balance' linkage has been found Suit 
able and is utilized. Said linkage includes a pair 
of cams 326, and 327 (Fig. 15) on the shafts 26 
and 282, respectively, which, acting through foll 
lower levers 328, 329, link 330, bell crank 33, link 
332, bell-crank 333 and link 334, rock a so called 
"credit balance shaft' 335. When any totalizer 
registers a negative or "credit' balance, this shaft 
causes it to be set in subtraction condition pre 
paratory to total taking. The cams 326 and 327 
pull the described linkage and shaft early in the 
blank cycle of a total taking operation and hold 
then pulled until near the end of the total or 
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For Want of a better term, the mechanism noW 
to be described, is herein called the "credit bal 
ance' mechanism, from the accidental circum 
stance that, in the instant machine, the linkage 
called by that name operates at the desired time. 
The follower lever 329 has been extended rear 

ward and has pivoted thereto a link 336 which 
rocks a lever 33,338, (see Fig. 8), which recipro 
cates a long push link 34 ). The lever 33, 333, 
inas its two arms off-set, the one from the other, 
along the fixed post 341 on which it is pivoted. 
'he link 348 extends up into the main paper feed 
unit (Figs. 3, 6, 14 and 15) where it acts on a 
stud 342 on an arm 343, fast on a rock shaft 344, 
to rock said shaft clock-wise. Said shaft is urged 
2Cunter-clockwise by a spring 349. It projects 
through the frame casting 06 (Fig.2), and it has 
fast on its end an arm 345 having a stud 346 
axtending in front of the upright arm of a piece 
34, which is pivoted at 348 to the plate-arm 226 
of tile capacity feed mechanism. The nose 236 of 
Said airn, is a part of this member 3AE. A. Spring 
35E Liges said member clockwise about its pivot 
against a limiting pin 359. When the capacity 
Saift 225 is set and the shaft 344 is pulled, the 
member 347 is rocked to where the pin 23 es 
capes beneath the nose. 236, and the lever 75 is 
festored, thus nullifying the capacity setting. 
The pin 342 lies in an inverted L-shaped slot 

is in the upper end of the link 359, which latter 
aginally stands as shown in Fig. 3 With the Shou 
dei" of said slot under the pin 342; but the link may 
be swung slightly to the right in Fig. 3 bringing 
the vertical arm of the slot under the pin, freeing 
the latter from said link. The for Ward edge of 
the link is formed off at right angles, making a 
fange 342 (Fig. 4) which is slotted, the flange 
Straddling the arm 343 and constituting a guide 
for the link. Another arm 353 fast on the shaft 
33, carries a disabling button 339. Fig. 4 shows 
the link 340 moved by hand to its frontward, in 
3.ctive position, and the plunger of the button 339 
projected behind the flange 342, holding the link 
in its inactive position and thus disabling it. For 
ruins where the operation of the link is desired, the 
button 339 is Withdrawn and the link allowed to 
&SSuine by gravity or a light Spring, its active po 
Sition shown in Fig. 3. 

he form shown in FigS. 26 and 27, has single 
Space lines Nos. 3-42 inc. (30 single spaces, or 15 
double Spaces) appropriated for printing the body 
of the bill. Taking this form as an example, then 
in the event that a group of cards numbers just 
14, the mechanism as thus far described would 
be operative to print the total Online 42 and then 
to feed up the next form to the first heading line. 
When, after printing the 14th item on line 40, 
the paper was spaced to line 42, the arm 24) on the 
drun. Would trip the pawl 233 and set the mecha 
hism for a capacity feed starting in the latter 
ihalf of the 15th cycle. But at the end of the 14th 
Cycle, the change of designation would be de 
tected, setting the total control unit into action, 
2nd early in the 15th cycle the credit balance 
linkage Would pull the shaft 3A4, releasing the 
tripping lever 5 from the nose 235, thus nulli 
fying the capacity setting. Late in the 15th cycle, 
which is now the blank cycle of total taking, the 
total linkage Would be pulled, rocking the trip 
shaft 202 and causing an after-total feed starting 
in the 16th, or total cycle. 
When, in the 16th cycle, the drum starts ro 

tating, the arm 240 frees the pawl 233, and the 
next restoration of the shaft 225 is therefore ef 
fective. Near the end of the cycle, the credit 
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balance linkage and the shaft 344 return to nor 
mal and the long feed mechanism is thus nor 
malized. 

In the event that a group contains exactly 15 
items, the capacity feed would operate normally; 
that is to Say, the 15th item. Would be printed On 
line A2 and the paper Would then be fed to the 
first item line (line 4 in Fig. 26). Meanwhile, 
at about the end of the 15th cycle the change of 
designation Would be detected, and the total 
taking control mechanism would initiate an 
after-total feed as above described. She 16th 
cycle would be the blank cycle of the total taking 
operation, and the shaft 344 would be rockad; but, 
in this case the capacity feed would be already 
going on, and the rocking of said shaft Would be 
too late to nullify it. The total would be printed 
alone on the Second form, and the paper imme 
diately fed to the first heading line of the next 
succeeding form. 
The mode of operation as far as just briefly re 

Counted, is much the Same as in the prior appli 
cation Serial No. 522,720, though the mechanism 
has been modified from that described in said 
prior application. 

Blank cycle mechanism. 

There is an objection to having a total appear 
alone on a form, with no designatory matter to 
show to What account or in Voice it relates. 
lvieais are therefore provided to assure that, 
Where, in the above example, the number of items 
is more than 14, the 15th item will be carried over 
to the Second form. With the mechanism as thus 
far described, the difficulty arises from the fact 
that, where there are just 15 cards in a group, the 
capacity feed was tripped in spacing to the 15th 
line, and the fact that the 16th card was of a new 
group, was not detected until near the end of the 
35th cycle, after the long feed had already be 
gun. Focure this, means are provided whereby 
the Capacity tripping device (arm 226 and shaft 
225, Fig. 2) also initiates a blank cycle, during 
Which no card feeding or printing occurs and 
during Which the capacity feed to the first item 
line of the next form occurs, and during which 
the 15th card is retained in the sensing cham 
her, iihe 15th item is therefore printed on the 
Second form, regardless of whether or not the 
16th card proves to be of a new group. The sens 
ing of the 16th cardis thus delayed until after the 
15th item has already been printed on the second 
form. Mechanism to the above specified effect is 
also described in the prior application Serial Num 
ber 522,720. 
The blank stroke is brought about by a long 

pull link 35 (Figs. 3, 6, 8 and 14) pivoted to one 
arm of an off-set lever 352 (Figs. 8 and 14), piv. 
Cted on the post 34?, where it is nested in the e 
ver 33,338. The other arm of said lever 352 
Carries a link 354 which is pivoted at 355 to a 
rear Ward prolongation of the follower lever 236 
of the slain bail linkage of the total control mech 
anisin. The construction is such that if the link 
$5l be pulled up as shown in Figs, 8 and 14, said 
Slam bail linkage will be operated, pulling the 
slain bail shaft. 252 and the designation shaft 253 
to lock down all of the type bars controlled by 
said shafts. 

In order to interrupt the card feed, the link 
35 is prolonged downward, its lower end stand 
ing above a post 356 on the link 276. When the 
link 35 is pulled, the link 276 is therefore de 
pressed, locking the card stop 283 and the picker 
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66 as hereinbefore described. Pulling the link 
35 therefore causes a blank cycle. 
This blank stroke linkage, as thus far de 

scribed, is substantially the same as is described 
in the application Serial Number 522,720. The 
means for pulling, retaining and releasing the 
link 35 have been improved as will now be de 
scribed. 
The link 35 is pulled to produce a blank cycle, 

by a cam 35 on the cam shaft 6, the end of 
Whose follower lever 358 (Fig. 3) acts on a pin 
360 projecting from said link, as shown in Fig. 14. 
Said follower lever vibrates once at every ina 
chine cycle, its free end being at the top of its 
stroke at about the end of the cycle; but noirilal 
ly the link 35 stands as shown in full lines in 
Fig. 3, with its pin 360 out of range of said levet. 
It is pulled rearward into range by a link 36 f, 
connected by pin, slot and spring 352 with an 
arm. 363 (Fig. 3) loose on the capacity trip shaft 
225. When, at, say, 214 of a cycle, the arn 223 
is tripped off by an over-capacity spacing of the 
paper, and swings clockwise in Fig. 2, the arm 335 
is rocked clockwise in Fig. 3, by a pin 384 on the 
arm. 227 which is fast on the shaft 225, causing 
the link 36 to pull the link 35 to where its pin 
38 is over the lever 358; and said link 35 will 
be pulled upward at the end of the cycle (broken 
lines in Fig. 3) to cause the next cycle to be a 
blank one. When the link 35 is pulled rearward, 
it moves slightly toward the rear a latch slide 355 
mounted as shown in FigS. 3 and 24 on the hori 
Zontal portion OG4 of the frame piece S. Said 
latch is slotted for limited sliding movement or 
tWo pins and is urged front Ward by a spring 338. 
When the arm. 358 lifts the link, this slide Snaps 
in under a shoulder 369 of the link and holds the 
latter in its pulled position (broken lines in Fig. 3). 
The blank cycle linkage is restored to normal 

position toward the end of the cycle, by pulling 
the link frontward, free of the latch 385, and al 
Jowing it to drop down to its normal position. In 
the instant machine a certain rock shaft 36 (Fig. 
14) is conveniently located and suitably tiined 
for the purpose. It is one of two rock shafts used 
to restore the type bar stops 3 (Fig. 1). An arm 
368 (Fig.S. 14 and 17) mounted on it has a pin 
370 projecting into the plane of a dog 37 which 
is pivoted at 32 to a bracket 3:3 fast on the link 
35. In the normal position of the parts as shown 
in Fig. 19, the dog 3 stands lower than and a 
Sufficient distance forward of the Stud 3i (), leaV 
ing the link 35 free to be swung rearward. A 
pin 374 on Said dog is normally held by a spring 
35 against the under edge of said bracket, per 
?nitting the dog to yield downward. 

Operation of blank cycle mechanism, 
The operation of this device in producing a 

blank cycle of the machine under control of the 
capacity feed, is illustrated in Figs. 19-23. In 
the time chart, the movements of the upper end 
of the link 35f rearward into and frontward Out 
of engagement with the lever 358, herein called, 
respectively, 'in' and "out,' are traced in line C; 
and the up and down movement in line D. Fig 
19 shows the parts in normal position, with the 
link 35 down and the stud. 369 out. At 214° 
of the 14th item cycle, the stepping of the paper 
trips the capacity shaft 225 and draws the link 
35f in, bringing stud 360 over lever 353. Fig. 
20 shows the parts at 304, when the shaft 365 
has nearly finished rocking, Swinging the stud 
370 over the upper edge of the dog 37, and the 
Cam 357 is about to start to raise the link 35. 
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Fig. 21 shows the parts at 335 when the lever 
358 has rocked, pulling the link 35 up to its 
effective position, and the latch 365 has snapped 
under the shoulder on said link to retain it in 
that position. The upward motion of the link 
caused the dog 37 to be deflected downward 
by the stud 370. Fig. 22 shows the parts at 
49° of the blank cycle, when the stud 37G has 
SWung back free of the dog 37 f, which has 
Snapped up in front of it. These parts remain 
in this position until the stud 370 again Swings 
clockwise at from 267 to 318 of the bank 
cycle, pushing the link 35 out permitting said 
link to drop back to the normal position shown 
in Fig. 19. Fig. 23 shows the parts at, say, 312. 
The Stud 370 has just pushed the link 35 out 
(free of the lever 358) and said link is falling, 
being held out by the stud 370. The lever 353 
has started to rock. By the time the dog 37 
on link 35t, has fallen free of the stud 375, the 
end of the lever 358 will have reached so high 
a position that, when the link 36f tends to pull 
the link 35f rearward, the stud 360 will strike 
against the end of Said lever and prevent such 
InoVement. The link Will resume its in move 
Inent When Said lever returns to normal. At from 
72° to 102° of the item cycle, the cam 92 (Fig. 
3) Will restore the capacity shaft 225 which, this 
time, Will be caught by the latch 233, and the 
Whole mechanism will be at normal. 
The operation of the blank stroke mechanism 

When, after the capacity shaft 225 has been 
tripped, the regular total control mechanism of 
the machine itself produces the blank cycle of 
a total taking operation, is traced in the time 
chart in lines J and K which lines are continua 
tions of the portions of lines C and D ending at 
line ac-ac. As indicated in line C, the link 35 
is drawn in at 214 of the 14th cycle as before, 
by the rocking of the capacity shaft 225, it being 
remembered that the arm 240 holds the latch 
233 tripped until after the long feed starts, that 
is to say, until Some time after 186 of the total 
cycle. The time chart shows where, in each cycle 
at 102 and again at 286 the two humps of the 
can 92 momentarily restore the shaft 225, per 
nitting the link 35 to move out. As shown in 
line D, Said link is pulled up by the lever 358 at 
380° of the 14th cycle, as before, and the parts 
go through the same movements as are shown in 
Figs. 19-23. Early in the blank stroke the regu. 
lar total control mechanism goes into operation 
and its slam bail can 263 would itself hold the 
link 35 up. This makes no difference except 
that when, at 314 of the blank cycle, the stud 
310 moves the link out, said link does not fall 
abruptly, but is let down gradually by the slam 
bail can. It escapes the lever 358, and the blank 
stroke is not repeated. The slam bail can moves 
the link 35 up again in the early part of the 
total cycle, but lets it down again near the end 
of that cycle in the same way as hereinbefore 
described; that is to say, the stud 360 on the 
link comes down in front of the end of the lever 
358, which is rising at the same time, and again 
the blank stroke is not repeated. Meanwhile, 
at 186 of the total cycle, the drive disk 45 
begins to rotate, and presently frees the latch 
233 of the capacity mechanism, so that when, 
at 102 of the first cycle after total, the shaft 
225 is restored, it is latched in normal position, 
and the Whole mechanism has returned to nor 
inlal. 

It may be remarked at this point that as will 
be explained hereinafter, the machine may be 
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set up to print totals only, instead of items, and 
to feed the paper to the next form after print 
ing a grand total. The operation of the blank 
stroke mechanism is the same in that event as 
above described, but occurs later. 

Isolated total 

It is sometimes desired to print the total, not 
immediately beneath the last item, but on Some 
predetermined line at or near the bottom of the 
sheet; and a total so printed is herein called an 
“isolated total.' The mechanism described in 
application Serial No. 522,720 contains no pro 
vision for this operation. 
An arm 383 (Fig. 2) is mounted on the shaft 

344 and operatively connected therewith by a 
disabling button 384. A pin 385 on said arm, 
operates a link 386 which is pivoted to the rear 
arm of one of the tripping levers fs, viz., as 
here shown, the Second One from the observer in 
Fig. 2. When the button 384 is set active, a rock 
ing the shaft 344 therefor "sets' said tripping 
lever. A slot 387 in the link 386, permits said 
tripping lever to be operated as, for example, 
from a control hole in a card, independently of 
said shaft. 
The operation is as follows: Assuming that 

the disabling button 399 is out, and the link 340 
is therefore active, the shaft 344 is rocked clock 
Wise in Fig. 2, early in the blank cycle of a total 
taking operation, rocking the tripping lever 75 
to its set position. The universal tripping frame 
86 advances soon thereafter, tripping the latch 

and the clutch dog 80, by 176° of the blank 
cycle. The disk 40 rotates from 186 of the 
blank cycle to 126 of the total cycle (as shown 
in broken lines in Fig. 30, line L.), advancing 
the paper to the predetermined line before the 
printing of the total at 165°. The line finding 
disk 5i, of course, has its notch 5 cut in 
such a position as to bring the paper to the de 
sired line. 

However, the link 340 is held in its upper po 
sition till late in the total cycle, and, unless 
means to the contrary were provided, the link 
386 would still be holding the tripping lever T 5 
in set position at the time (126°-176) when the 
universal tripping frame 86 again advances, and 
a second long feed would be initiated. To pre 
Went this, and for other reasons, means are pro 
vided to free the shaft 344 from the link 340. The 
means shown in the drawing consists of an arm 
376 (Figs. 3 and 28) loose on the total trip shaft 
202 and connectable to rock therewith by a dis 
abling button 377 whose plunger is adapted to 
enter a hole in an arm. 378 whose hub is fast on 
said shaft. The arm 376 is made bail-fashion 
and straddles the hub of the arm 38. Said arm 
376 has a stud 380, standing behind the link 340. 
In isolated total operations, the button 377 is set 
in (active). The shaft 202 is rocked in the latter 
part of the blank cycle, after the long feed has 
been started, and the stud 380 pushes the link 340 
frontward until the vertical leg of the slot 340 
comes under the stud 342, permitting the shaft 
344 to return to normal position. When an iso 
lated total is not desired, the disabling buttons 
339 and 384 are Set Out. 

After the printing of an isolated total, it is 
usually desired to advance the paper to the next 
form. With forms of the sort shown in Fig. 26, 
this may be done by the regular after-total feed 
hereinbefore described. The total shaft of the 
machine is pulled in the latter part of the blank 
cycle, resulting in an upward movement of the 
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link 302, (Figs. 5 and 16), rocking lever 36 and 
pushing link 37 rearward, rocking the total 
tripping shaft 202, and setting the total Space 
tripping lever 75. At this time the disk 40 and 
its appurtenances are already rotating and the 
universal tripping frame 86 has returned to its 
normal position. The moving of the total trip 
ping lever to its set position does not bring it into 
the range of those parts, which complete their 
rotation at 126 of the total cycle. At 140 of that 
cycle, the universal tripping frame again begins 
its advance, tripping the latch if f' and the clutch 
after the printing, as in any other after-total 
feed. 

Non-list of items, long feed on grand totals 
Fig. 27 shows a form of invoice having a head 

ing for the name and address of a customer and 
a body in which are printed a list of group totals, 
followed by a grand total. Each group repre 
sents a series of items, such as ham, bacon, etc., 
all grouped under “pork,' a similar total of dif 
ference cuts of beef, etc. The individual items 
are not printed. The requirements are, that after 
each grand total the paper is to be fed to the 
first heading line of the next form, and in case 
of over-capacity the paper is to be fed to the 
first group total line of the next form. Also at 
least one group total is to be printed on every 
form, no grand total to appear alone on a form. 
Also, when the group total printed on the ca 
pacity line of a form proves to be the last for 
that customer, the grand total is to be printed 
below it on the same form, no capacity feed being 
effected. It is also usual to set the machine SO 
that on the first item cycle after a total, the des 
ignation ('Pork,' 'Beef' etc., in Fig. 27) of the 
new group is printed on the line for the total of 
that group. 
How the instant machine is set up to print only 

totals and grand totals, is explained in the 
Mueller Patent 2,381,361. The only feature of 
it that affects the spacing of the paper is, that 
the line space control device shown in Fig. 9 has 
the plunger 92 set for no line spacing on item 
cycles and the plunger 923 set to afford spacing 
(single, double or triple) after printing a total. 
For the form shown in Fig. 27, it is set for double 
spacing after a total. In order to effect this pro 
gram of paper feed, and for certain other rea 
Sons, an additional linkage is provided, as shown 
in Fig. 16. The follower lever 289 for setting the 
mechanism for a total cycle, is prolonged rear 
ward beyond its pivot and is connected by a link 
395, lever 396 and link 397, with the arm 343, 
which is fast on the rock shaft 344. The pivot 
pin on the lever 396 lies in a slot in the link 397 
to allow the latter to move upward Without oper 
atting the total mechanism. The inner end of 
the follower lever 289 lies beneath the inner end 
of the follower lever 292, which is operated by 
the total cam 290 on the total shaft 26. The 
construction is such that, on a grand total opera 
tion the lever 289 is rocked preparatory to the 
total cycle, and it rocks the lever 292 and oper 
ates the parts connected with the latter lever; 
but on a group total operation, the can operates 
the ever 292 but not the ever 289. It results 
that on a group total operation, the linkage just 
described is not operated, but On a grand total 
operation, said linkage is pulled in the latter part 
of the blank stroke pulling the shaft 344; and it 
remains pulled throughout the greater portion of 
the total stroke. 

For this job, the disabling buttons are set as 
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follows: As a capacity feed is desired after the 
14th total, the button 339 (Fig. 4) is in, so that 
the link 340 is inoperative to pull the shaft 344 
and thus defeat that feed. Button 284 (Fig. 2) is 
out, as no isolated total is wanted. Button. 32. 
(Fig. 5) is out, so that no long-feed occurs after 
a group total. Button 325 (Figs. 6, 18 and 28) is 
in, to cause a long feed after a grand total. 
Group designations are P, B, M, etc., (Fig. 27) 
and grand total designations are the customers' 
numbers, 25, 26, etc. Designations are printed 
from the first card of each group; in the manner 
usual with the instant machine. . 

in operation, the custone's name and address 
are printed in the heading from two or more cards, 
the last one of which contains a control hole to 
cause a long feed to the first line of the body of 
the invoice, the same as hereinbefore described. 
The cards of the first or “P” group are then tabu 
lated, without printing except that the designa 
tion, is printed from the first card. 
A change of group designation initiates a group 

total operation, late in the blank cycle of which, 
total carn 23 (Fig. 16) pulls the total linkage, 
but does not pull the linkage 395, etc., lead 
ing to the shaft 344. It also pulls the linki 3 7 
through link 382, but the button 3 (8 is out, and 
no long feed is initiated. After the total cycle, 
the 'B' group of cards is tabulated and its total 
prisited; and Soon, Until the grand total desig 
nation changes. The blank cycle and total cycle 
of the grand total operation. are the same as 
above described, except that they are controlled 
by the grand total can shaft 262. Preparatory. 
to the total cycle, the follower lever 289 is rocked, 
rocking the lever 292 and pulling the total linki. 
age the same as before. The lever 289 also pulls 
the shaft 354 as above described, and holds it 
pulled until near the end of the total cycle; but 
this operation is without practical effect. In 
he total cycle, the group total is printed and 
the paper line spaced. In the latter part of that 
Scle, the grand total shaft 25) is pulled, and 
through link. 323 (Fig.18), the shaft, 292 is rocked 
pregaring for a long feed to the first heading line 
of the next forin, after the grand total is printed 
in the grand total cycle. The paper is thus ad 
wance to the first heading line. 
Whera, as illustrated in Fig. 27, the number of 

group totais in an in Voice happens to be just 
equal to the cagacity gif the form, so that the 
last total is printed or the 40th or “capacity: 
line,' the operation is as follows: When the last 
item of the last, gi'oup is tabulated, the next car'd 
effects a cilaiage in grand total designation in 
stead of merely a group total, and the mecha. 
Ilisin begins to operate as just above described; 
out the grotijo total printed on the capacity line 
is the group total of a grand total operation, 
to be followed immediately by the printing of: 
the grand total. The total is printed at 165° of: 
the total cycle, and the paper line spaced to 
the over-capacity line, trigging the "capacity feed 
at 214 of the total cycle, 
At this time" (a) the stud 370 is standing: 

locked in its forward osition (Fig. 23). Where". 
it remains until 360° of the grand total cycle; 
and (b) the link" 35 is held in its upper posi 
tic?. 337 the Saii bail call in the total; control 
unit. The ciog 3: is, therefore, standing up; be 

---, - d 379, and the link 35 t is thus held 
ard position against the pull of the: 

spring 362. The rocking of tie capacity shaft 
225 therefore cannot pull said link into engage 
ment with the follower lever 358, 
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24. 
The total control unit holds the link 35 up 

until 300° of the total cycle, when it starts to 
descend, reaching its bottom position at 20° of 
he grand total cycle. The dog 3 does rig: 
escape fro: the stud 3 until it has nearly 
reached the botton of its descent. When it, does 
escape, the spring 382 pulls it rearward, but by 
this tire the follower iever 358 has completed 

ize; and tile grand total cycle is therefore 
a tie abian: one. At 75°-150° of the grand 

total cycie, the total control unit again moves the 
iini. 35E to its upper position, while said link is 
in its rearward, or active position, with the dog 
37 under the stud 372. Said stud therefore de 
flects the dog downward. At 102°, the cam 232 
momentarily restores the shaft 225, causing the 
link 35 to swing forward to its inactive posi 
tion, thus moving the dog 37 f free of the stud 37, 
whereupon said pawl Snaps up in front of the 
stud; which holds the pawl and the link inactive 
until near the end of the grand total cycie. Until 
then, the stud 379 has been held in its forward 

ion by the lock controlled by the grand total 
linkage. This lock is released around, say, 275° 
of cycle, by the restoration of Said linkage, and 
the stud 378 then goes back to its normal posi 
tion; but the dog 37 is still in front of it, link 
35 being held up by the slam bail cam. When, 
therefore, at 267°-313°, the shaft 337 and stud 
3's nake their regular forward swing, said stud 
wings the link 35i and its stud 360, free of the 

joi}ower lever 358, and no blank stroke is initiated. 
Late in the grand total cycle, or early in the next 
cycle, tie after-grand-total feed frees the latch 
233 from the arm 240, and when, at 102 of said 
next cycle, the shaft 225 is restored, by its cam, it 
is caught by said latch. 
This total cycle was pregaired for, not by the 

cain. 29) (Fig. ió) but by the can 29t, whose fol. 
love lever had pulled the linkage 395 etc., and 
pulled the shaft 344, moving the stud 346 (Fig. 2) 
to its rear position. When, therefore, the capac. 
ity arm 22 S rocked clockwise at 214° of cycle, the 
lever 347 was deflected by said stud, swinging the 
nose 236 upward and causing it to pass above the 
stud 237 on the tripping lever 75, without set. 
ting said lever. The capacity feed is thus defeated 
and the grand total is printed on the over-capac 
ity line. Meanwhile, the link 323 (Fig. 18) has 
pulled the shaft 222 and set the mechanism for a 
long feed to the first heading line, which feed 
occurs after the printing of the grand total. 

Capacity feed when printing totals only 
When the number of group totals to be printed 

exceeds the capacity of the form, the operation 
is as follows: The change of designation which 
causes a total to be printed on the capacity line 
is a group change only, and not a grand total 
change. The operation is as just above described 
except that the total pull is effected in the blank 
cycie by the cam. 299 (Fig. 16) which does not 
pull the shaft 343. When, therefore, in the total 
cycle the total has been printed on the capacity 
line, the capacity feed occurs the same as when 
listing items. That is to say, the arm 248 (Fig. 2) 
on the drum 46, depresses the pawl 233 and 
holds it down as long as the paper stands at the 
over-capacity line, allowing the arm. 226 and 
shaft 225 to 'rock clockwise. Said shaft and arm 
are nomientarily restored at 286° of the total cycle 
and again at 102° of the next cycle, by the cam 
232; but they drop back; and are in their set 
position when the universal tripping frame ad 
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vances at 126°-176 of said first cycle following the 
total, initiating the long feed to the first body line 
of the next form. Such long feed will begin at 
186° of the first cycle after total. If it were 
not for the blank cycle mechanism, the designa 
tion of the new group of cards would be printed 
in that cycle, on the over-capacity line; and the 
capacity feed would occur immediately theire 
after; and the total of Said new group Would be 
printed on the first item line of the next for in. 
The blank stroke, which occurs the same as When 
printing items, delays the printing of the desig 
nation until after the long feed, thus avoiding the 
error of printing the designation and the total 
not only on different lines, but also on different 
forms. 

Isolated grand total 
For this operation the tabulating machine is 

set up for listing totals only, as above mentioned. 
In the long feed mechanism, the disabling button 
384 (Fig. 2) is set active so that a rocking of the 
shaft 344 will set the tripper 75 associated with 
the isolated total line disk 5. The link 349 (Fig. 
3) is set in its inactive forward position and re 
tained thereby by the disabling button 339 (Fig. 
4). The shaft 344 will, therefore, not be rocked 
on group total operations, but on a grand total 
operation it will be rocked by the link 397 (Fig. 
16) in the latter part of the blank cycle. When 
the universal tripping bar 86 advances at 176 
of the total cycle (after the last group total has 
been printed), the tripper 75 sets the feed pawl 
66 and trips the clutch, and the paper is ad 

Vanced to the grand total line where the grand 
total is printed. For this operation, usually the 
disabling button 320 was set inactive (Fig. 5) and 
the button 325 (Fig. 18) active, so that the pulling 
of the grand total linkage set the mechanism for 
an after-grand total feed to the first heading 
line of the next form. 
Warious changes may be made in the details of 

construction and arrangement without departing 
from the invention. 

Having thus described my invention, what I 
claim as new and desire to secure by Letters Pat 
entis: 

1. In the long paper feed mechanism of a ma 
Chine of the class described, the combination with 
a paper impelling device, a continuously rotating 
drive shaft, a line finding drum geared to the 
paper impelling device, one or more drive pawls 
to rotate said drum differentially but normally 
out of engagement thereWith, and a normally 
disengaged clutch to connect said drive shaft to 
rotate said pawl or pawls, of a universal tripping 
bar having a timed movement at each cycle of 
the machine, one or more trippers, one for each 
of said drive pawls, means to set said tripper or a 
selected one of said trippers into the path of 
movement of said tripping bar to be operated 
thereby, means whereby a tripper when operated 
by said bar causes its associate drive pawl to be 
set to active position, and a clutch dog released 
by the operated tripper to engage the clutch. 

2. In long paper feed mechanism of the sort 
described comprising a continuously rotating drive 
shaft, a line finding drum geared to a paper im 
pelling device, one or more line finding drive 
pawls normally out of engagement with said 
drum, and a normally disengaged clutch by which 
said pawls are connectible With said drive shaft, 
the improvement which resides in the combina 
tion of a universal tripping bar having a timed 
movement at each cycle of the machine, a tripper 
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26 
for said pawl or for each of said pawls, means to 
set a said tripper into the path of movement of 
said tripping bar to be operated thereby, means 
whereby said tripper when so operated causes its 
associate pawl to engage Said drum, and means 
whereby said tripper when so operated engages 
said clutch. 

3. In long paper feed mechanism of the class 
described, the combination with a paper impelling 
device, a set of differentially toothed line finding 
disks, feed pawls one for each said disk and each 
having a latch, a drive disk on which said pawls 
are mounted, and a drive shaft and clutch to 
drive said drive disk, of tripping levers one for 
each said latch, a universal tripping frame having 
timed advance and return movements, means to 
Set a selected one of said tripping levers in posi 
tion to be operated by said tripping frame, said 
lever When so operated tripping its aSSOciate 
latch, and means actuated by whatever tripping 
lever is so operated to trip said clutch. 

4. In paper feed mechanism, the combination 
with a paper impelling device, a step-by-step line 
Space device, and a line finding drum geared to 
said impelling device, of a capacity member 
spring urged to active position, a latch normally 
holding said member inactive, an arm rotating 
with said drum and acting to trip said latch. When 
the paper steps past a capacity line thereof, a 
tripper set to an intermediate position by said 
capacity member on the resulting movement 
thereof, a timed member to operate the set 
tripper, means controlled by said tripper to rotate 
said drum to feed the paper to a predetermined 
line thereof, and a can to restore said capacity 
member to inactive position. 

5. In paper feed mechanism of the class de 
scribed, the combination with a paper impelling 
device, a line finding drum geared to said device, 
a rotary support, a line finding pawl mounted on 
said support for driving said drum but normally 
Out of engagement thereWith, a drive shaft and 
a clutch to couple said support to said shaft, of a 
capacity shaft Spring urged to active position, a 
latch normally holding said capacity shaft inac 
tive, a tripping lever for said pawl and clutch 
Set by Said Capacity shaft, an arm on said drun 
to trip said latch and hold it tripped when the 
paper steps beyond the capacity line after the 
printing of an item, timed means acting through 
said tripping lever to trip said line finding pawl 
and said clutch in the cycle following such print 
ing, and timed means to restore said capacity 
shaft at each cycle of the machine, the last said 
means restoring said shaft only momentarily 
until the rotation of said drum by said pawl causes 
said arm to release said latch. 

6. In paper feed mechanism of the class de 
scribed, and applied to a tabulating machine 
having means to produce a blank cycle, a con 
bination. With a paper impelling device, the feed 
drum geared to said device, a line finding pawl 
to turn said drum for a capacity feed, but nor 
mally out of engagement thereWith, a rotary 
support on Which said pawl is mounted, a drive 
shaft and a clutch to couple said support to said 
shaft, of a capacity shaft spring urged to active 
position, a latch normally holding said shaft in 
active, a tripping lever for said pawl and clutch 
and set by Said capacity shaft, an arm on said 
drun to trip said latch and hold it tripped. When 
the paper steps beyond the capacity line after 
the printing of an item, timed means acting 
through said tripping lever to trip said line find 
ing pawl and said clutch in the cycle following 
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such printing, timed means to restore said capac 
ity shaft at each cycle of the machine, the last 
said means restoring said shaft only momentarily 
until the rotation of said drum by said pawl 
causes said arm to release said latch, a, timed 
can to operate said blank cycle means, a follower 
lever operated by said cam, a blank cycle link to 
connect said lever with said blank cycle means 
but normally out of engagement with said lever, 
a linkage operated by said capacity shaft to draw 
said blank cycle link into engagement with said 
follower lever, a latch to hold said link in its 
pulled position, and timed means to move said 
blank cycle link out of engagement with the last 
recited latch. 

7. In a record controlled tabulating nachine 
for printing recorded data and adding recorded 
numbers and in paper feed mechanism of the 
class described, the combination with the total 
taking control mechanism of the machine having 
provision for executing total taking operations 
involving a blank cycle, a total cycle and a grand 
total cycle, a paper impelling device, a feed durin 
geared to said device and including a line-finding 
disk to feed the paper to a predetermined line 
position, a feed paWl to drive Said line-finding 
disk, but normally out of engagement therewith, 
a drive shaft and a clutch to connect said drive 
shaft to rotate said feed pawl about said durin, 
of a tripper to trip said feed pawl into engage 
ment, a total tripping shaft (292) to control said 
tripper, a link operated by said total taking con 
trol mechanism preparatory to a total cycle and 
connectible With Said tripping shaft by a disabling 
button, and a second link operated by said total 
taking control nechanism preparatory to a grand 
total cycle and connectible with said tripping 
shaft by a disabling button, whereby by enabling 
One of Said links and disabling the other, said 
tripping shaft may be set up to cause said tripper 
to be set either for a total feed or for a grand 
total feed as desired; and tinned means under 
control of said tripper to trip said clutch. 

8. In a record controlled tabulating machine 
for printing recorded data, and adding recorded 
nunbers and in paper feed mechanism of the 
Class described, the combination with the total 
taking control mechanism of the machine having 
provision for executing total taking operations 
involving a blank cycle, a total cycle and a grand 
total cycle, a paper impelling device, a feed drum 
geared to Said device and including a line-finding 
disk to feed the paper to a predetermined line 
position, a feed pawl to drive said line-finding 
disk, but normally out of engagement therewith, 
a drive shaft and a clutch to connect said drive 
Shaft to rotate said feed pawl about said drum, 
of a tripper to trip said feed pawl into engage 
ment, an isolated total tripping shaft (344) to 
Control Said tripper, a link operated by said total 
taking control mechanism to operate said trip 
ping shaft early in a blank cycle preparatory to 
a long paper feed prior to the printing of the 
total and said link disconnectible from said shaft 
by a disabling button, a second link operated by 
Said total taking control mechanism late in a 
blank cycle and operating said tripping shaft 
preparatory to a long paper feed prior to the 
printing of a grand total, whereby when the first 
recited link is set active the paper will be fed to 
a predetermined line before total printing and 

O 

5 

20 

30 

35 

45 

GO 

28 
when said first recited link is set inactive the 
paper will be fed to said predetermined line before 
the printing of a grand total. 

9. In a machine of the class described having 
means for adding numbers and printing on a Web 
of paper divided into forms, and in paper feed 
mechanism comprising a paper impelling device, 
a differential line finding drum geared to Said 
device, line pawls settable to drive said drum and 
a drive shaft connectible to operate Said pawls, 
the combination of means to set one of Said pawls 
to feed the paper to a line of the next form in 
case of over-capacity, total taking control mech 
anism including means to cause the machine to 
execute a blank cycle, a total cycle and a grand 
total cycle, a shaft (344) having means to reset 
said preparatory means, means (340) operated by 
said total taking control mechanism to pull said 
shaft early in the said blank cycle, a disabling 
button (339) for said pulling means, means (397) 
operated by said total taking control mechanism 
to pull said shaft late in a blank cycle, means 
(336, etc.) settable by said shaft (344) to cause 
another of Said pawls to feed the paper to an 
isolated total line, and a disabling button (384) 
for the last recited means, whereby in one setting 
of said disabling buttons (339 active and 385 in 
active) said shaft will prevent a capacity feed on 
the blank cycle of a total taking operation, in 
another setting of said buttons (339 inactive and 
384 inactive) said shaft will prevent a capacity 
feed on the total cycle, in a third setting (333 
active and 384 active) said shaft will initiate a 
feed to Said isolated total line preparatory to 
total printing, and on a fourth setting (339 in 
active and 384 active) will initiate a feed to said 
isolated total line preparatory to grand total printing. 

10. In the long paper feed mechanism of a 
machine of the class described, the combination 
With a paper impelling device, a continuously 
rotating drive shaft, a line finding drum geared 
to the impelling device, a plurality of drive pawls 
to rotate said drum differentially but normally 
Out of engagement therewith, and a normally 
open clutch to connect said drive shaft to rotate 
Said pawls, of a plurality of trippers one for each 
drive awl, Selection mechanism to select and 
imove a tripper to a position intermediate its 
active and inactive positions, means to operate 
the selection mechanism, a universal tripping bar 
having a timed movement at each cycle of the 
machine to engage a tripper in the intermediate 
position and to move it to its active position to 
cause its associate drive pawl to be set to active 
position, and a clutch dog released by the tripper 
moving from the intermediate position to active position. 
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