PATENTED APR, 21, 1908.

W. E. SWALM.
ADDING AND LISTING MACHINE.

No. 885,202,

8 SHEETE—-SHEET 1.

APPLICATION FILED OCT, 24, 1807.




PATENTED APR. 21, 1908.

W. E. SWALM.
ADDING AND LISTING MACHINE.

No. 885,202,

8 SBHEETS—SHEET 2,

APPLICATICN FILED OOT. 24, 1907,

R I R I g R R E g I R R gt P o

Ll LF T g o g g g R Tl

\\HE\\\\H\Eﬁ%\%\hﬂﬂﬁ\hﬁ\\\\%E\E\E\\\\\\N\\%E\E\\%ﬁHEEﬁ\H\E\\\H\%\\*\\h&R\ A, &E«%LEF

@

. -
e P Al ot g gt ﬂlﬁfﬂrfrf#



No. 885,202. PATENTED APR. 21, 1908.
W. E. SWALM,

ADDING AND LISTING MACHINE.

APPLICATION TILED OCT, 24, 1907,

8 SBHELTS—SHEET 3.

g4

=== r__i
:l‘ By I
' P ,
. at . i
5 TR ok
——
I ':.:.I ': 1 t oy
(T g1 1R 1| R
- = - s ]
Thed
Z -TH




No. 885,202, PATENTED APR. 21, 1908.
, W. E. SWALM,

ADDING AND LISTING MACHTNE.

APPLICATION FILED OCT. 24, 1007,

§ 83HEETS—SHEET 4.




No. 885,202, PATENTED APR. 21, 1908.

W. E. SWALM.
ADDING AND LISTING MACHINE.

APPLICATICN YILED OCT. 24, 1907,

B BHELRLTE—SHEET 5.




No. 885,202. - PATENTED APR. 21, 1908.
, W.E. SWALM.

ADDING AND LISTING MACHINE.

APPLICATION FILED OCT. 24, 1907,

8§ SHEETS—-SHEET 6.




No. 885,202. - PATENTED APR. 21, 1908.
' o W. E. SWALM. -

ADDING AND LISTING MACHINE.

APPLICATION FILED OOT. 24, 1907,

8B SHEETS—SHEET 7.




No. 885,202. ' PATENTED APR. 21, 1908.
’ ’ "W. E. SWALM. ’

ADDING AND LISTING MACHINE.

APPLICATION FILED 00T, 24, 1507,

8 SHEETS—SHEET 8.




UNITED STATES PATENT OFFICE.

r— § — —

WILLIAM E. SWALM, OF LOS ANGELES, CALIFORNIA, ASSIGNOR TO BURROQUGHS ADDING
MACHINE COMPANY, OF DETROIT, MICHIGAN, A CORPORATION OF MICHIGAN.

ADDING AND LISTING MACHINE,

No. 885,202,

Specification of Letters Patent.

Patented April 21, 1908.

Application filed October 24, 1907, Serial No. 399,024.

1o all whom 1t may concern:

Be it known that I, WiLLiam E. SwarLMm, a
citizen of the United States, residing at Los
Angeles, In the county of Lios Angeles and

b State of California, have invented certain
new and useful Improvements in Adding and
Lasting Machines, of which the following is

a descrip@ion, reference being had to the ac-

companying drawings, forming a part of this
10 specification.

My invention relates to what are com-
mon{y known as adding machines, and more
especially to that type thereof which are ca-
able of not only adding or accumulating,
ut also of printing or %isting, a series of
items or amounts, and of printing a total
thereof, such as the well-known Burroughs
adding and listing machine, constructed
under and in substantial accordance with
20 Letters Patent of the United States Nos.
004,963 and 505,078, issued upon the ap-
phications of William S. Burroughs on Sep-
tember 12, 1893, and No. 823,474, issued
upon the application of Alvan Macauley on

%o June 12, 1906. |
The Burroughs machine, constructed un-
der and in accordance with the above-men-
tioned patents, and other similar machines

10

now upon the market, are capable of and

30 regularly employed for listing and accumu-
lating individualyitems or amounts 1n verfical
columns, and printing totals or sub-totals
thereof when desired. In the taking of
totals the accumulating wheels are returned
to and left in initial or zero position, thereby
“*clearing”” the machine; while in taking
sub-totals the accumulating wheels are left
i the positions to which they have been ad-
vanced 1n accumulating the amount of the
sub-total, and the latter is included in the
next sub-total or total that may be taken,
so that if a series of sub-totals be taken in
succession, before taking a final or grand
total, each sub-total will include the amount
of all preceding sub-totals, as will also the
final or grand total.

One of the objects of my invention is to
equip machines of this class with means
whereby a series of successive separate totals
may be taken, so that each total will repre-
sent merely the sum of the particular series
of items of which it constitutes a footing,
and by means of which at the end of opera-
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| tions a grand total of all of the items, or of

all of the separate totals, may be taken.
Another purpose of my invention is to pro-
vide means in machines of this class whereby
cross accumulating work may be done, and
the sum of a series of items 1n a horizontal
line be printed at the right hand end of the
line, and the aggregate sum or total of such
line-totals be printed at the foot of the col-
umn of line-totals at the end of operations.
I have illustrated my invention as em-
bodied in the well-known Burroughs ma-
chine, and I have provided novel and effi-
cient mechanism for equipping such a ma-
chine for the various sorts of work referred
to, without interfering with its normal and
familiar operation and use; but my inven-

t tion is not limited in its application or scope
to the Burroughs machine, but may be em-

bodied in other machines of the same general
class for the same purposes and with the
same results. ' |

In the accompanying drawings Figure 1
represents in left side elevation the interior
mechanism of a machine of the Burroughs
type with the present improvements em-
bodied therein, all the parts being at normal;
Fig. 2 represents a right-side elevation of the
interior mechanism of said machine, some

arts being omitted for the sake of clearness;

1g. 3 18 a sectional left-side elevation of a por-

tion of the mechanism illustrating certain
transfer devices; Fig. 4 is a front elevation of
that portion of the mechanism illustrated
in Fig. 3; Fig. 5 illustrates certain of the
parts in left-side elevation as the same

' would appear with the usual total key de-

pressed, dotted lines illustrating what takes
place when said key 1s released and rises at
the end of the forward stroke of the operat-
ing handle; Fig. 6 is a left-side elevation of
parts of the mechamsm illustrating their
relative positioning when a c¢learing key 1is
depressed, dotted lines illustrating changed
relations of parts at the end of the forward
stroke of the operating handle; Fig. 7 is a
left-side elevation of certain parts illus-
trating their relative positioning when the
grand total key is depressed, dotted lines
showing what takes place when the operat-
ing handle reaches the forward end of its
imtial stroke; Fig. 8 is a sectional left-side
elevation of certain parts of the mechanism
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under the same conditions as represented |

in Fig. 7; Fig. 9 is a view similar to Fig, 8
but iﬁustrating the operation of the- parts
under a different condition, viz., when a
transfer is taking place in the auxilary or

parts when the grand total key 1s d?ressed,
such parts having to do with the displace-
ment of the ordinary transfer pawls; and

ft-side elevation as the same would ap-
pear 718
the operating handle at the forward end of its
initiaﬁ’ stroke, dotted lines illustrating what

mal position. _
As before stajed the invention is here

shown as applied to the well-known Bur-

roughs adding and listing machine and al-
though that machine 1s well-known through

extensive commercial use and through vari-

ous prior patents, nevertheless it will greatly
enumerate many familiar parts of such ma-

the new parts employed for-carrying out the
present invention. .

The reference numeral 291 designates the
usual amount keys whose depression posi-
tions stops which determine the extent of
movement of segmental racks 610 which are
mounted upon the forward ends of levers 611.

The latter are loosely hung upon a central

cross-shaft 600 and extend in rear thereof and
carry at their rear ends segmental series of
type plates 618 bearing type for printing
numbers from 1 to 9. hen the operating
handle of the machine is drawn forward a
frame 613 carried by the shaft 600 is lowered
and racks 610 associated with any banks of

amount ke?fs in which keys have been de-

pressed will follow the said frame and until
they bring up against the stops set by the de-
pressed keys. The corresponding upward
movement of the rear ends of the levers posi-

tions type opposite the plates 1798 for the

printing of the amount represented by the
depressed keys. The printing is effected as
the handle reaches the end of its forward
stroke by the percussive action of pivoted
hammers 715, the latter bein

ward by drivers 716 under t%e impulse of
springs 780. A bail composed of si e-pleces
712 and a cross-rod 757 normally engages the
hammer drivers but as the operating
is drawn forward this bail is lifted through
the medium of a link 820 connecting the baii
with a crank plate 814 on a rock-shaft 800.
The hammer drivers are, however, restrained
by latches 717 and are not relased until the
operating handle is about at the end of its
forward stroke. The latches 717 are con-
trolled by pawls 718 carried by & SWINnging

_ ‘ lever 611 takes
grand accumulator; Fig. 10 1s 2 detaill eleva-
tional view illustrating the action of certain

* | by reason of the
:_FI%. 11 shows certain parts of the mechanism |
in le

when the clearing key is depressed and

one is overlap
takes place when the handle returns to nor-

all the latches to the right will
| whether or not levers 611 corresponding with
In this

of engagin

 they reach zero positions.

 sired the
' racks throughout the operation so that hav-
driven rear- .

andle

885,202

pawls

through engagement of the tails of said
Thus

with inclined shoulders-on said levers.

' when no key in a bank is depressed and con-

sequently no movement of the corresponding
lace the pawl associated
with that lever will be raised above the notch
of the associated latch and will not hft the
same as the frame 700 swings forward. On
the other hand, when the lever 611 1s moved
depression of a key in the
the associated pawl 718
is not so displaced but as the frame 700
swings forward will lift the associated latch.
Each latch 717 except the extreme left-hand
ped at its forward end by &
laterally turned tail of the latch next to the
left so that when any latch except the ex-

treme right-hand one 1s lifted by its E&\&;]f'?lS
e lifted

corresponding bank

all such latches have been moved.
way the filling in of ciphers is provided for in

| decimal places where no digits occur.
assist in explaining the present invention to

The racks 610 codperate with pinions 916

h ; uc strung along a cross-rod or shaft which 1s car-
chine before proceeding to a description of |

ried between side-plates 910" and 910%, these
side-plates together with suitable tie-pieces
and mntermediate plates making up a frame
which rocks upon & shaft 900 for the purpose

the }i;inimls with and disengag-
ing them from the racks. In an ordinary

- operation of the machine for adding an item
| or amount these

pinions remain out of mesh
with the racks during the forward stroke of
the operating handle and the consequent
downward swing of the racks. Then as the
handle starts rearwardly the pinions are
brought into mesh with the raeﬁ){s so as to
partake of their movements in returning to

normal. In the operation of ta,l(]ln%l a total
PE, A

the pinions remain.in mesh with the racks
during the forward stroke of the operating
handle so that the downward swing of the
racks will turn the pinions backward until
Then if the pin-
ions are to remain at zero they are disen-
gaged from the racks so that the latter may
return to normal without affecting the pin-
‘ons. If on the other hand, & sub-total is de-
pinions remain in mesh with the

ing been turned backward to zero and the
total printed they will be again turned for-
ward so as to display the same accumulation
as before being turned backward.

The customary means for controlling the
rocking of the accumulator frame comprise &
pitman 914 forked or branched at 1ts forward
end to engage studs 958 and 958 on the rock-
ing frame, a three-armed plate or lever 913
rocking upon a suitable stud and having its
depending arm jointed to said pitman, and a
rock-arm of lever 813 carried by the rock-
shaft 800 and having pivoted to its upper

frame 700 and controlled by the levers 611 | end a spring - held wipe - plate or pawl 821
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for cooperating with studs 961 and 9612 on |

the oppositely extending arms of the plate
or lever 913. The pitman is connected by a
link 911 with a beH crank lever 227 drawn
forward and upward by a spring 280 which

thus serves to engage a notch of the upper |

branch of the pitman with the stud 9582,
This is the normal condition which provides
for the pinions 916 being moved out of mesh
with the racks at the outset of an operation
and into mesh therewith as the handle starts
rearward. The bell crank lever 227 has an
upstanding arm at its forward end surmount-

ed by a kev 293 which 1s ordinarily termed.

the total key and whose depression results in
disengaging the ]i>itm&n from the stud 958°®
and bringing the hook of the lower branch. of
sald pitman to rest upon the lower stud 958.
The link 911 and bell erank 227 have a slot-

and-pin connection so that when the total

key has been depressed and the handle 1is
drawn forward the resultant forward thrust
of the pitman will cause the latter’s hook to
drop by eravity over the stud 958. Then if
the key is held down while the handle re-
turns to normal this hook acting against the
stud 958 will rock the accumulator frame
and disengage the pinions from the racks. If
on the other hand the key is released and al-
lowed to rise before the handle starts on its
rearward stroke the pitman will be lifted and
its hook carried above said stud so that the
pinions will remain engaged with the racks
and consequently will be turned forward to
restore the accumulation.

All of the above enumerated parts are fa-
miliar ones in the Burroughs machine and
their several functions are retained in the
machine of the present invention except that

when a sub-total manipulation of the key 293 | *
| rence of any independent movement of the

1s performed the accumulation 1s not pre-
served by the pinions 916 for the addition
thereto of further amounts but the accumu-
lation 1s transferred to an auxiliary accumu-
lator and the primary accumulator cleared
before startine a new list or series of items or
amounts. This auxiliary accumulator 1s
composed of a series of pinions 9162 adapted
to mesh with the pinions 916 and having the
same numbers of teeth, said pinions 916* be-
ing carried by a rocking frame composed of
side plates 910® and suitable intermediate
plates and tie-pieces. This rocking frame 1s
pivoted ll}f){}n the shaft 900 and normally oc-
cupies a lowered position with the pinions
9162 separated from the pinions 916 as shown
in Fig. 1. A lock-frame 920 similar to that
usua,ﬁy employed to lock the pinions 916 is
pivoted upon the shaft 900, its locking dogs
926 engaging the teeth of the pinions 9164
when the latter are disengaged from the
pinions 916, thereby preventing any acci-
dental turning of said pinions 9162. When
the pinions 916 are rocked out of mesh with

- bar 293® 1s pivoted at its

|

!

| spring 281.

E—

a

tion or in the clearing of the pinions 916
either with or without the printing of the
total therefrom, the pinions 9162 serve to
lock the pinions 916, being themselves locked
by the dogs 9186.

In order to transfer the accumulation of
the primary pinions to the auxiliary pinions
it 1s of course essential that the latter shall
be unlocked and brought into mesh with the
primary pinions as the operating handle
starts back toward normal under a sub-total
manipulation of the key 293. Therefore
said key 1s ec\uipped with means whereby in
rising it can draw the pinions 916* into mesh
with the pinions 916. An elongated bent

upper end to the
bell crank lever 227 preferaggf by the same
stud which connects said lever with the link
011, and at its lower end said bar 1s formed
as a hook to engage a stud 910® projectin
from one of the side-plates 910® of the auxil-
1ary accumulator frame. Normally an edge
of said bar below the hook rests against the
front side of this stud as illustrated in Fig. 1,
the bar being drawn rearwardly by a ﬁght
When the key 293 is 3;3 ressed
the hook bar 2932 is lowered and its hook
carried some distance below the stud 910" as
shown in Fig. 5. Then when the key 293
rises the hook engages the underside of said
stud as illustrated mn dotted lines in Fig. 5
and the frame 910® is lifted and the pinions
0162 carried into engagement with the pin-
ions 916. Therefore as the latter pinions sre
turned forward the pinions 916* will be cor-
respondingly rofated and the accumulation

~of said pinions 916 will be transferred to the

pinions 916%. In order to guard against any
possibility of the two sets of pinions getting
out of register in this operation or the occur-

pinions 916* the lock frame 920 1s preferably
caused to follow the pinions 916* until their
teeth have entered between the teeth of the
pinions 916 or vice versa, To this end
catches 927 are pivoted upon the side-plates
910* their hook-shaped lower ends being
drawn by springs 980 under studs 920* on the
lock-frame. The upper ends of these catclhies
are formed with cam edges 927* and studs

027® project from the inner sides of the

frame-work of the machine in position to be
encountered by said cam edges as the frame
010 rises. Thus the lock-frame 920 will be

drawn upward with the frame 910® for a dis-

tance with the pinions 916* locked by the
dogs 926. Then as the pinions 916* come
into complete mesh with the pinions 916 the
catches 927 will be displaced through the co-
operation of the cam edges 927* and the
studs 927° whereupon the lock-frame lowers
and the pinions 9162 are left free to rotate.
It will be understood in this connection that
said lock-frame is as usual jointed to the
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Pressed into engagement with the V-shaped } sary to clear the primary pinions before fur-

ower end of the side-plate 910" of the pri-
mary accumulator frame, the spring pressure
hkewise tending to lower the lock-frame 920.

The aceumulation of the primary pinions
having been transferred to the auxiliary pin-
ions 1n the manner above described, the

primary pinions can again be employed for

the accumulation of a new series of items
whose total is eventually to be transferred
to the auxiliary pinions and added to the ac-

cumulation previously transferred thereto.

The mere act of drawing forward the operat-
ing handle will restore the parts to normal
because the rocking of the primary pinions
out of mesh with the racks will necessarily
result 1n lowering thé auxiliary pinions,
means being provided for disengaging the
hook bar 293* from the stud 910 at the out-
set of such operation. Then upon the re-
turn of the operating handle and the move-
ment of the primary pinions into mesh with
the racks they would be separated from the

auxiliary pinions 9162, the latter being left |

locked to the dogs 926 and preserving the ac-
cumulation transferred to them from the
primary pinions.
ing the hook bar 293* as above mentioned
are of the following description: A lever 293®
18 pivoted intermediate its length upon a
cross-shaft 904 and at its forward end en-

larged and angularly slotted as at 293¢ for

engagement with a stud 2939 on the hook
bar. At its rear end this lever 293® overlies
Conse-

uently, as the handle starts forward and
the rock-arm 813 moves rearward the rear-
ward end of the lever 293® is lifted and its
forward end depressed. Under normal con-
ditions this would be an idle movement be-
cause the stud 29349 would be in alinement
with the upper part of the angular slot 293
However, when the total key 293 is depressed
sald stud travels down the f;wer part of said
angular slot and when said key rises drawing
upward the auxiliary accumulator frame it
does not rise quite to its full height and said

stud 293¢ doés not reach a position of aline-.
ment with the upper part of sald angular

slot. Consequently, when the handle is
thereafter drawn forward the cam edge
unmting the inner sides of the two portions of
sald angular slot will act against the stud
2934 and force the hook bar 2932 forward to
1ts normal position whereupon the stud 910°
18 relieved from the restraint of the hook and
may
the hook bar, the auxiliary accumulator

frame dropping and being followed by the |

primary accumulator frame,

The operation above described would of
course leave the primary pinions containing
the accumulation and the purpose of the in-
vention being to provide For starting anew

The means for disengag- !

pass down along the lower rear edge of

|
|

l

]

‘sion of the kair

- the hammers.

ther amountaare set up on the keyboard. To
this end a special clearing key 295 is provided
the same being mounted upon the upstanding
end of a bell crank lever 227 secured to a
rock-shaft 208 extending across beneath the
rear part of the keyboard. The depending
arm of the bell crank 227 is connected by a
hnk 2262 to an arm 227® secured to a rock-
shaft 206 extending parallel with the rock-
shaft 208 and forming part of such means as
shown in said Macauley patent for effecting
the printingi of a special character to desig-
nate a total. In the present instance said
arm 227% 1s availed of for the purpose of
causing depression of the key 295 to produce
the same results as depression of the key 293.
Thus the lower branch of the bell ¢crank 227
extends 1n front of a stud 227°¢ on saidarm
227* as shown in Fig. 1. Therefore depres-
295 by drawing rearward the
arm 2272 will, through the medium of the
link 2262, operate the %)ell crank 227 and con-
nected parts the same as though the key 293
were depressed for the taking of a total from
the primary pinions. However, that total was
procured when said key 293 was depressed
and the handle drawn forward and there
would be no occasion for again printing such
total and furthermore as will hereinafter ap-
pear, 1t would not in some instances be a
true total for increments of movement will
be imparted to the primary pinions in con-
nection with transfer operations on the aux-
1hary pinions, the primary pinions then serv-
ing merely as transmitting gears between the
auxihary pinions and the racks. Therefore
the special clearing key 295 codperates with
devices which disable the printing mechan-
1sm so that when the primary pinions are
being cleared merely to prepare them for ac-
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cumulating a new set of items or amounts and

not for the purpose of printing a total no
printing will take place.
It has been before explained that an im-
rint is obtained from the type by lifting the
atches 717 through the medium of the pawls
718 and 1t was mentioned that this lifting of
latches takes place in an ordinary operation
and of course the same is true as to a total-
printing operation, at an advanced stage,
1. e., when the bail 712-757 is elevated. Now
it will be obvious that if the latches are lifted
at the outset of an operation of the machine
before the bail has hifted them the hammer
drivers and hammers will simply follow the,
bail as 1t hfts and there will be no percussive
action and hence no printing. The devices
above referred to as under control of the
special clearing key 295 for eliminating the
printing operate to effect this early release of
A lever 760 is pivoted inter-
mediate its length upon one side of the frame
supporting the printing deviees as shown in

with accumulation of items it becomes neces- | Fig. 1 and the lower end of said lever is given
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a cam formation and held by a spring 781 in | total accumulated thereon. This

engagement with a roller 814* mounted upon
the rock-plate 814. It will be understood
that the latter oscillates in’every operation
of the machine. As the portion carrying the
roller 814® swings downward accompanying
the forward stroke of the operating handle
said roller acting against the cam edge of the
lever 760 rocks said lever against the stress
of its spring 781. Then as the rock-plate re-

turns to normal with the return stroke of the |
ions to zero must be effected through the

operating handle said lever is restored to
normal by said spring. The upper arm of
the lever carries a catch-bar or hook 761
which at its rear end is adapted to engage
a stud 760° on the furthest latch 717 to the
_ Normally, however, this hook rdes
idly back and forth above said stud as the
lever 760 vibrates. A spring 782 connecting
sald lever and said hoof: tends to draw the
latter into engagement with the stud buf
such engagement is normally prevented
through the agency of the following described
means: The rock-shaft 208 heretofore men-

tioned carries a depending arm 295® which at,

its lower end has a stud 761® occupying the
narrow forward end of an irregular slot 761°
in a forwardly-projecting portion of the hook
Lowering of the rear end of said hook
is normally prevented by the engagement of
the lower side of the narrow front portion of

sald irregular slot with said stud 761°.

However, when the key 295 is depressed the
arm 295% is swung rearwardly and the stud
761° carried into a wider part of the slot 761¢.
Then the hook 761 drops over the stud 7602
as shown in Fig. 6 and when the lower end of
the lever 760 1s swung rearward and its up-
per end consequently swung forward, which
takes place at the outset of the operation of
the machine, said hook lifts the latch 717 and
through the medium of the overlapping tails
heretofore mentioned lifts all of tEe latches.
In this way the printing is ehminated for the

hammers and their drivers will simply fol-

low the bail 712-757 and there will be no per-
cussive action.

Of course the key 295 must remain de-
pressed throughout the operation of the
machine so that the primary pinions 916 will
be left at zero. Consequently, means are
provided for automatically latching down
sald key and holding 1t down until the op-
eration of the machine comes to a close. ’E:}

this end there is suspended from the bell

crank 227° a pivoted latech 227¢ drawn for-
ward by a spring 282 so that when the key
is fully depressed the latch will be engaged
under a fixed stud 227¢ on the frame of the
machine as shown in Fig. 6. The means for
unlatching this special clearing key will be
hereinafter described because the same
means are employed for unlatching another
key which causes the return of the auxiliary
pinions to zero and the printing of the grand

| . grand
total key is designated by the numeral 296
and it surmounts an upstanding arm of an
elbow lever 296* which is loosely mounted
upon the shaft 208 and carries a stud 296° to
act against the arm 227°. Thus 1t will be
seen that depression of the key 296 causes the
key 293 and its connections to be operated
the same as though that key were directly
manipulated. It will of course be under-
stood that the“turning of the auxilhiary pin-

medium of the primary pinions, the latter
acting as transmitting gears between the
racks and the auxiliary pinions. Hence the
primary accumulator frame must be con-
trolled the same as when a total is being
taken from the primary pinions or in other
words the same as when the key 293 1s di-
rectly depressed and so held throughout an
operation of the machine. As in the taking
of a total the primary wheels must remain in
mesh with the racks during the forward
stroke of the operating handle. It 1s of
course essential that depression of the grand
total key 296 shall draw the auxihary pin-
ions into mesh with the primary pinions and
keep them in mesh therewith during the for-
ward stroke of the operating handle. To
this end and as more clearly shown 1n Iig. 7
the elbow lever 296% is connected by a link
296¢ with a lever 29649 and the latter carries
at its forward end a hook bar 296¢, the
hooked lower end of which normally en-
%‘ages below the stud 910 as shown in Fig. 1.

he lever 296¢ is pivoted intermediate its
length and it will be obvious that upon de-
pression of the key 295 and consequent ele-
vation of the forward end of sald lever the
frame 910* will be hfted and the pinions
9162 brought into mesh with the pinons 916.
It being essential that the key 296 shall re-
main de%ressed throughout the operation of
the machine 1t becomes necessary to pro-

vide means for disengaging the hook bar

296° from the stud 910® when the operating
handle reaches the end of 1ts forward stroke,
so that the auxiliary pinions may become
disconnected from the racks and remain at
zero. 1his hook bar 1s therefore connected
by a hnk 296° with an arm 918 secured to a

| rock-shaft 904 and connected by a link 9182

with the rock-arm 813. The rear end of said
link is enlarged and formed with a slot
which embraces a stud on said rock-arm so
that no movement of the link takes place
until the rock-arm is concluding its rearward
swing. The rearward movement of the link
which then ensues swings the arm 918 rear-
ward and draws the link 296f rearward, dis-
engaging the hook bar 296° from the stud
910°, wﬁereup{)n the auxiliary pinions 916*
drop out of mesh with the primary pinions
916. Astheoperatinghandlestartsback said
primary pinons disengage from the racks in
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the usual way but they would not then be
standing at zero because the dropping of the
racks was mieasured by the zero stops or

transfer trips pertaining to the auxiliary or |

grand total pinions 9162 and not by the zero
ertaining to the pri-
iwary pinions 916. This immediately sug-
gests the necessity for displacing the latter
zero stops or transfer trips when a grand
total is to be taken and means for this pur-
pose controlled by the grand total key 296
will presently be described. Such descrip-
tion will, however, he prefaced by a descrip-
tion of the transfer devices employed for the
two sets of accumulating pinions. The ac-
tuating racks 610 have as usual a slot-and-

drawn upwardly by springs 680 as shown in
Fig. 3. Movements of the racks by said
springs 1s normally prevented by the abut-
ment of studs 651 on the racks against studs
413® on swinging transfer trip frames 413,

the latter having the usual beveled lugs 413% |

]

|

885,202

rimary pinion 916 against the lug 413P.

herefore with the auxiliary pinions 9162 in
mesh with the primary pinions 916 the racks
610 will operate to impart transfer move-
ments to the auxihary pinions in the same
manner . that said rncEs impart transfer
movements to the primary pinions. Of
course when an accumulation is being trans-

ferred from the pinions 916 to the pinions

916% the former necessarily start from zero
position their pins 916¢ being in ¢ontact with
the straight sides of the lugs 413*. Hence
there will of course be no tripping of trans-
fers by said pins 916

It will be understood that when a grand
total 1s to be taken the movement of the

pin connection with the levers 611 and are  racks is measured by backward rotation of

" the pinions 9162 to zero and this backward

- abutment of the

for coOperation with pins 916°¢ on the pinions ;
P

916.
through these devices 1s the famihar one in

Burroughs mach:nes. As the rack engaged
with the pinion to which a transfer is to he
made may be returning to normal at the
time the pin of the next lower wheel removes
the studs 4132 from the path of the stud 651
on the rack of the higher wheel, latches 411

are employed as usual to hold the transfer :

trip frames 413 displaced so that the studs

413* will remain out of the path of the _ :
. 916 furthest to the left of course 18 not re-

studs 651.

Now it will be understood that when a see-

ond accumulation i1s transferred to the aux-

iliary pinions transfers from one to another

of the latter muy become necessary and in-
deed are bound to become necessary 1in any
supposable practical use of the machine.
However, the sume transfer devices above
deseribed can be and are utihzed for eflecting
transfers between the auxiliary pinions. To
this end the depending arms of the trip
frames 413 are extended beyond the trans-
fer lugs 413" and at their lower extremities
have lateral projections as indicated by
dotted lines in ]Fig. 3, which projections over-
lie the inclined rear edges ull levers 413¢ prv-
oted in the auxiliary accumulator frame and
pressed downwardly as to their rear ends and
upwardly as to their forward ends by springs
480. The forward ends of these levers are

Thus as one of the lutter pinions completes
a rotation i1ts pin acting upon the inchned
edge of the forward end of the associated
lever 413¢ depresses the same and by ele-
vating its rear end effects the same displace-
ment of the transfer trip frame 413 as catised
by the action of the pin 916¢of the associated

he transfer operation brought about |
‘ ' the racks.

rotation of the pinions 9162 is limited by the
ins 9169 against the for-
ward ends of the levers 413¢ as illustrated in
I'ig. 8. As heretofore mentioned the pri-
mary pinions 916 1n such operation must
nerely operate as transmitting gears and
not in any way to measure the movement of
Consequently means are provided
for causing the depression of the grand total
key 296 to move the lugs 413® out of the
I}aths of the pins 916°on the primary pinions.

he means here shownr comprise a series of
arms 296° loosely hung upon the studs which
support the transfer trip frames 413 and de-
sirned to act upon the studs 413* respec-
tively for the purpose of carrying the lugs
413" clear of tﬂe pins 916°. As the pinion

quired to trip any transfer mechanism the
frame 4139 asgociated with it and supplying
a zero stop has no lug 413%. Consequently,
a special arm 296 is employed in this in-
stunce, the same having a laterally bent

- Jower end to overhie the frame 4139 as shown

in Fig. 4. All of the arms 296® and the arm
206t %m ve rearwardly extending purtions as
shown 1n Figs. 8 and 9 overlying a cross-rod
2068 extending between two side-bars 296Ph

- hung from suitable studs below the keyboard

as shown in Figs. 1 and 10. This cross-rod
296¢ hhas uttached to 1its middle portion a hnk

296! (IMig. 10) which 1s connected with a

crank arm 2967 secured to a shaft 200, the
Iatter carrying at its left-hand end a depend-
ing arm 296¥ coupled by a hink 296™ with the
cthow lever 2962. Through these connec-
tions depression of the key 296 is caused to

fOI'lIlEd Sil’ﬂi]&rly tU th.f_‘ lllgs 413[2}1'”]* ('1}*¥Kf-t-i{}]1 Slightl}? {}I{E.V&te t]l("‘ cr()SS‘PQ{l 2963 s i]lug-
with pins 916¢ on the auxiliary pimons 9162,

Carms 2964 rmrwurdlf

swing all of the

trated in Fig. 10 and tl'lerehf'
as the arm 296!

as wel

- and thus remove all of the stop lugs 413°

from the paths of the

¥Jins 016¢. Sald arms
206 and 296 are pre

erably provided with

clips 2967 extending under the cross-rod 296#

so that ib » arms will move in both directions
therewith although of course the springs 481
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which return the transfer trip frames 413 |
might be relied upon to return said arms |
when the latches 411 are restored to normal.

It will be understood that in the regular
Burroughs machine the latches 411 are re-
stored to normal at the end of the forward
stroke of the operating handle through the
medium of a baill composed of side arms
904® secured to the shaft 904 and a cross-rod
904>, Of course when the transfer trip
frames are all moved rearwardly through de-
pression of the key 296 in the manner al-
ready described their forwardly extending
}mrtmns will escape from-the notches of the
atches 411 the same as when said frames are
moved rearwardly in transfer operations,
and the latches 411 engaging over said for-
wardly projecting portions of the trip frames
will hold the latter displaced. The dis-
placement of these trifp frames would ordi-
narily result in transfers taking place but
this 1s prevented when the grand total key
296 is depressed, by reason of the fact thatthe
arms 296 engage over the studs 651 as the
studs 4132 retreat from said studs 651. Thus
no movement of the accumulator pinions 1s
permitted as the auxiliary set come 1nto
mesh with the primary set and the grand
total accumulated on the auxiliary set of |
pinions is not disturbed. . _

The key 296 is held down by a latch 296~
drawn by a spring 296 into engagement
with a fixed stud 296% on the framework.
This latch is displaced at the conclusion of
an operation of the machine through the
same means as operate to displace the pre-
viously mentioned lateh 2279, Thus a |
latch-displacing bar 860 is pivoted to the
upper end of an arm 861 and the lower end of
said arm carries a stud 862 against which the
upper end of the rock-arm 813 bears nor-
mally thrusting the bar 860 toward the rear
against the stress of a spring 880. Said bar
860 embraces the shaft 600 for guiding pur-
poses, the opening in the bar being large |
enough to permit iath longitudinal and up
and down movement of the bar. A spring
881 operates to lift the rear end of the bar
and thus engage two inclined lugs 8602 and
860° thereon with studs 863 on the two
latches 227¢ and 296*. Thus whenever |
either of the keys 295 or 296 is depressed its
stud 863 comes down on the top of one of the |
other of the inclined lugs and depresses the
bar 860 against the stress of its spring 881.
As the handle starts forward and the rock-
arm 813 moves rearward the spring 880
rocks the lever 861 and thus the inclined lug
is drawn forward and then the spring 881
moves said lug up in front of the stud 863.
As the operation of the machine concludes ;
the rock-arm 813 acts against the stud 862
and thrusts the bar 860 rearward. Thus one

or the other of the lugs 860% or 860° will dis- |

gla{ze the latch 296* or 2279 as the case may
e and release the depressed key.
The depression of the key 296 as already

stated results in depression of the key 293

also and hence in the same downward move-
ment of the hook bar 293* as takes place
when the said key 293 i1s directly depressed.
It will be recalled that when the fatte.r opera-
tion is performed the said hook bar engages
under the stud 910° so that in the return of
the key 293 the auxiliary accumulators 916°
are drawn into mesh with the pinions 9186.
However, this does not take place in the case
of depression of the key 293 by the key 296.
Means are provided to prevent any such re-
sult because if permitted the auxiliary accu-
mulator would not be left at zero as ({esired.
It will be recalled that the depression of the
key 296 displaces all of the transfer trip
frames 413 and although the displacing arms
296% prevent transfer movements of the
racks in the manner already described, yet
with the rise of the key 296 at the conclusion
of the machine’s operation these arms are of
course restored to normal positions for-
wardly beyond the studs 651. With thus
restoration the racks are freed for transfer
movements the transfer trip frames being
still held back by the latches 411. Result-
ant moveinent of the primary pinions is of no
moment because they have merely been
acting as transmitting gears and must be
separately returned to zero anyway before
further operations of the machine. How-
ever, such transfer movements would be dis-
astrous if transmitted to the auxiliary pin-
ions which should of course be left at zero at

| the conclusion of a grand totalizing operation.

It is true that the primary pinions are not in

' mesh with the racks during the return of the

latter to normal but just as the operating
handle reaches the end of itsrearward stroke
the primary pinions are rocked into mesh
with the racks as in the regular Burroughs
machine, this being effected by the action of
a roll 311% (carried by the usual full stroke
sector 311) upon a rearwardly extending
arm 910% of the primary accumulator frame,
see Fig. 2. This takes place at about the
same time that the key 296 is being released,
consequently the primary pinions will be 1n
mesh with the racks at the time when the
arms 296° move from over the studs 651.
Now in order to prevent the pmions 916°
from being drawn into engagement with the
pinions 916 as the key 296 rises the link 296f
1s provided with a stud 296° adapted to co-
operate with a cam edge 293* on the hook
bar 2032, When the keéy 296 is depressed
said link 296 is elevated with the hook bar
296 while the hook bar 2932 is being lowered
and the resultant co-action between the stud
296° and the cam edge 293* will cause said
hook bar 293*® to be thrown forward out of
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line with the stud 910° as shown in Fig. 7.
The combined effect of the rise of the link
296" and the lowering of the hook bar 293
1s to bring the stud 296° into engagement
with the rear edge of said hook bar 293% s
short distance above the cam edge 293*
It will thus be seen that while depression of
the key 296 may result in causing the hook
of the gar 293* to momentarily engage under
the stud 910°, when said key 296 1s fully de-
pressed, said hook will be held out of line
with sald stud. At the time when the key
296 1s released the auxiliary accumulator
frame is in its lowest position and the stud
910* 1s very slightly above the line of the
transverse edge of the hook. Now the lat-
ter 1s held out long enough through the en-
cagement of the stud 296° with the cam
edge of the hook bar 293* to prevent the
hook of the latter engaging under the stud
910" as it rises, said bar 293* simply striking
a%ainst, the stud and nding up the front side
of the latter. When the key 293 is alone de-
pressed there is not the same co-action be-
tween the stud 296° and the cam edge of the
bar 293* because said stud does not move.
It will be understood that the spring 281
holding the hook bar 2932 rea,rwa,rnfis Lighter
than the spring 288 which draws the link
296" forward. Furthermore, any tendency
of the cam edge 293* to thrust said link rear-
wardly would be resisted by the spring 988
which draws the arm 918 forward.
Reference has heretofore been made to
devices for camming the hook bar 2932 out of
engagement with the stud 910° in a blank or
itemizing operation of the machine following
an operation for transferring an accumula-
tion from the primary to the grand total pin-
1ons. Means are provided to prevent undue

‘vibration of said hook bar as might other- |

wise take place through the operation of said
camming devices with anyone of the three
keys 293, 295 or 296 depressed. The depres-
sion of any one of these keys carries the stud
2939 (Fig. 1) down the lower portion of the
cam slot 293¢. Consequently vibration of
the lever 293® would result in an excessive
outward throw of the hook bar 2932, It is
not necessary that there'should be any action
of the cam head of the lever 293" upon the
hook bar 293* when any one of the keys 293,
295.0r 296 1s depressed. Therefore said lever
293" 1s disabled by depression of any one of
sald keys. To this end the bell crank lever
227 carries a depending arm 227* which
swings rearwardly when said bell crank is
rocked by depression of any one of the keys
293, 295 or 296 and 1n so swinging rear-
wardly acts against the stud 293° and thus

displaces the wipe-pawl 821 carrying said

stud beyond the end of the lever 293P and
thus preventing any movement of said lever
by said wipe pawl. This displacement of the

i
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operations of the pitman 914. When the
total key i1s depressed it 1s only necessary that
the hgoi; of the lower branch of said pitman
shall engage the stud 958. Gravity alone
may be sufficient to bring about this engage-
ment, the cam edge of the pitman shiding
over the front side of the stud. But the dis-
placement of the wipe pawl 821 1s not carried
so far as to prevent 1ts co-action with the
stud 961 if need be to move the pitman 914
slightly forward if it does not so move

through gravity and effect the necessary en-.

gagement between the stud 958 and the hook
of the pitman. ,

The usual latches 415 normally sypport
the racks 610 and said. latches are as usual
individually displaced through the medium
of detent strips 214 operated upon by the
amount Kkeys. Als. the usual universal
cross-rod 204 extends in front of the latches
and this cross-rod 18 connected by links 226
to the bell crank 227 and an arm 227® on the
right-hand end of the shaft 202 to which the
sald bell crank is secured. It will thus be
obvious that depression of the total:key 293
withdraws all tEe latches from engagement
with the racks as usual and a similar result is
brought about by the depression of either of
the keys 295 and 296.

It will now be seen that the above de-

scribed construction providesfor the accumu-
lation of a series of items or amounts, the
printing of the total thereof, the transfer or
duplication of the accumulation in a separate

set of counter-wheels or pinions and indefi-

nite repetition of this procedure whereby a
grand total is obtained representing the sum
of all of the individual accumulations. It
will furthermore be seen that such a grand
total can at any time be printed. Thus it is
made possible to print several lists of
amounts with the several totals of such lists
and a grand total representing the sum of the
individual totals. All of the items and all of
the totals may be printed in the same vertical
column if desired or the different lists of items
can be printed in separate columns where the
laterally shiftable paper carriage such as
shown in Fig. 2 1s emiployed. Individual
totalsmay appear asfootings at the bottom of
the several columns and the grand total may
be printed off to one side or wherever desired.
It will likewise be seen that items can, if de-
sired, be printed one after another in a hori-
zontal line by shifting the paper carriage and
the accumulation of such items printed as a
total at the end of such line, and that this op-
eration can be repeated indefinitely. Then
the grand total representing the sum of the
various individual totals can be printed as a
footing of the latter.

While the form of means here shown and

described is well calculated to thoroughly
fulfil the objects primarily stated, it will be
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be made in the embodiment of the invention [ the combination of a set of actuators, two

without departing from its scope.

What 1s claimed is: _

1. In a machine of the character described,
the combination of a set of actuators and two
sets of accumulator wheels, motion being

transmitted between the actuators and the

wheels of one set through the medium of the
wheels of the other set in either direction.

- 2. In a machine of the character described,
the combination of a set of actuators and two
sets of accumulator wheels geared together,
motion being transmitted between the actua-
tors and the wheels of one set through the me-
dium of the wheels of the other set in either
dwrection.

3. In a machine of the character described,
the combination of a set of actuators and two
sets of accumulator wheels, upon one of

which sets of wheels successive 1tems or
amounts can be accumulated by repeated op-
eration of said actuators and upon the other:
of which sets of wheels successive accumula-

tions of the first set of wheels can themselves
be accumulated, motion being transmitted
to the last mentioned set of wheels through

the medium of the first mentioned set of

wheels. -

4. In a machine of the character described,
the combination of a set of actuators and two
sets of accumulator wheels, uponone of which
sets of wheels successive 1items or amounts
can be accumulated by repeated operation of
said actuators and upon the other of which
sets of wheels successive accumulations of the
first set of wheels can themselves be accumu-
lated, motion being transmitted to the last
mentioned set of wheels through the medium
of the first mentioned set of wheels and the
latter capable of being reset to zero without
affecting the accumulation on the former.

5. In a machine of the character deseribed,
the combination of a set of actuators and two
sets of accumulator wheels, upon one of
which sets of wheels successive 1tems or
amounts can be accumulated by repeated op-
eration of said actuators and upon-the other

of which sets of wheels successive accumula-

tions of the first set of wheels can themselves
be accumulated, motion being transmitted to
the last mentioned set of wheels through the
medium of the first mentioned set of wheels
and the latter capable of being reset to zero
without affecting the accumulation on the
former which is itself capable of being reset to
ZeTO. . -

6. In a machine of the character described,
the combination of a set of actuators, two
sets of accumulator wheels geared together,

motion b- ing transmitted between the actu-

ators and the wheels of one set through the
medium of the wheels of the other set 1n
either direction, and means for locking one set
of wheels while the other is in gear with it.

7. In a machine of the character described,

| measuring the excursions thereof, two sets of

| latin

sets of accumulator wheels, motion being
transmitted between the actuators and the
wheels of one set through the medium of the
wheels of the other set in either direction,
and mieans for locking one set of wheels by
the other. _

8. In a machine of the character described,
a set of reciprocating actuators, means for

70

75
accumulator wheels movable out of and into
engagement with said actuators and one de-
riving motion from the latter through the
medium of the other, means for regulating
the periods of engagement and disengage-
ment between accumulator wheels and actu-
ators to provide for successive accumulation
of amounts by one set of wheels through re-
peated operation of the actuators-or for the
turning of those wheels to zero, together with
means for controlling relationship between
the other set of wheels and the actuators for
causing an accumulation on the first set to be
transferred thereto or said other set'of wheels
to be turned to zero.

9. In a machine of the character described,
the combination of a set of reciprogatory

80

8BS

90

actuators, printing type arranged to be set

thereby, two sets of accumulator wheels, one
exerting a control over the other, means for
variously measuring excursions of said actu-
ators for accumulating successive items or
amounts on one set of wheels, and control-
ling devices whereby successive accumula-
tions of said wheels may be transferred to
the other set of wheels by the actuators, and
either set of wheels may be turned to zero to
set up totals by the printing type.

10. In a machine of the character de-
scribed, the combination of a set of recipro-
catory actuators, printing type arranged to

95

100
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'be set thereby, two sets of accumulator
| wheels movable into and out of engagement

with the actuators, one exerting a control
over the other, means for variously measur-
ing excursions of said actuators for accumu-
successive items or amounts on one
set of wheels, and means for regulating the
periods of engagement between accumulator
wheels and actuators and the control of one 115
set of wheels by the other to effect item

accumulation, transfer of accumulation be-

110

‘tween the sets of wheels, or the setting up of

totals of accumulation of either set
printing type. -
11. In a machine of the character de-
scribed, a ‘set of reciprocatory actuators,
means for measuring the excursions thereof,
two sets of accumulator wheels movable out
of and into engagement with said actuators 126
and one deriving motion from the latter
through the medium of the other, means for
keeping the accumulator wheels out of en-
gagement with the actuators during move-
ment of the same from normal and keeping 130
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said wheels engaged with the actuators dur-
ing movement of the latter to normal, said
means being adjustable to reverse the order
of relationship between wheels and actua-
tors, and a key for adjusting said means,

said key having connections for controlling

the transfer of accumulations between the
two sets of wheels.

12. In a machine of the character de-

scribed, the combination of a set of recipro-
cating actuators, a set of accumulator
wheels engageable therewith and disengage-
able therefrom, means for effecting the en-
gagement and disengagement of said wheels
and actuators, a second set of wheels deriv-
ing motion from the actuators and the first
set. of wheels, and a key for controlling the
order of engagement and disengagement of
wheels and actuators and the transfer of ac-
cumulations between the two sets of wheels,
said key rendering the second set of wheels
operative to receive the total of the first set
of wheels after the latter has been turned to
ZeTo, .
13. In a machine of the character de-
scribed, the combination of a set of actuators,
two sets of accumulator wheels, motion be-
ing transmitted between the actuators and
the wheels of one set through the medium
of the wheels of the other set in either direc-
tion, means common to the two sets of
wheels for imparting transfer or carrving
movements thereto, and separate sets of
transfer tripping devices, one set for each
set of wheels.

14, In a machine of the character de-

scribed, the combination of a set of actua-

tors, two sets of accumulator wheels, motion
being transmitted between the actuators
and the wheels of one set through the me-

dium of the wheels of the other set in either

direction and the actuators being capable
of extra movement for transfer purposes,
and pawls normally preventing such extra
movement, each set of wheels having trip-
ping devices to displace said pawls.

15. In a machine of the character de-
scribed, the combination of reciprocatin
carriers, racks thereon capable of limitec
mdependent movement, springs for effecting
such movement, pawl preventing such move-
ment, a set of accumulator wheels movable
into and out of engagement with said racks
and adapted to
wheels equipped to displace said pawls, and
a second set of accumulator whee]g arranged
to receive motion from the racks and the
first set of wheels, and means whereby said
second set of wheels may displace the pawls
independently of the first set.

16. In a machine of the character de-
scribed, the combination of reciprocating
racks, a set of accumulator pinions movable
mto and out of engagement therewith, a sec-

e turned thereby, said |

885,202

and out of engagement with the first set, and
means for varymg the order of engagement
and disengagement between the racks and
the first set of pinions and the latter and the
second set of pinions whereby successive
items or amounts can be accumulated by
the first set of pinions and the accumulation
transferred to the second set of pinions and
the latter subsequently turned to zero by
the racks through the medium of the first
set of pinions.

17. In a machine of the character de-
scribed, the combination of reciprocating
racks, a set of accumulator pinions movable
into and out of engagement therewith, a
second set of accumulator pinions movable
into and out of engagement with the first
set, and means for varying the order of en-
gagement and disengagement between the
racks and the first set of pinions and the lat-
ter and the second set of pinions whereby
successive 1tems or amounts can be accumu-
lated by the first set of pinions, the latter
turned to and left at zero by the racks or

turned to zero and the accumulation imme-

diately restored and duplicated in the sec-
ond set of pinions, and the second set of pin-
ions turned to zero by the racks through the
medium of the first set.

18. In a machine of the character de-
scribed, the combination of reciprocating
racks, a set of accumulator pinions movable
into and out of engagement therewith, a sec-
ond set of accumulator pinions movable
into and out of engagement with the first
set, means for varying the order of engage-

ment and disengagement between the racks

and the first set of pinions and the latter and
the second set of pinions whereby successive
items or amounts can be accumulated by
the first set of pinions and the accumulation
transferred to the second set of pinions, and
means for locking both sets of pinions
agalnst turning when disengaged from the
racks.

19. In a machme of the character de-
scribed, the combination of reciprocating
racks, a set of accumulator pinions movable
into and out of engagement therewith, a sec-
ond set of accumulator pinions movable
into and out of engagement with the first
set, means for varying the order of engage-
ment and disengagement between the racks
and the first set of pinons and the latter and
the second set of pinions whereby successive
items or amounts can be accumulated by the
first set of pinions and the accumulation

20

90

160

105

110

115

120

transferred to the second set of pinions, and

means for locking the second set of pinions
against turning when disengaged from the
first set of pinions, said means serving also
to lock the }l)atter against turning when dis-
engaged from the racks.

20. In a machine of the character de-

656 ond set of accumulator pinions movable into | scribed, the combination of reciprocating 130
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racks, a rock frame, a set of pinions in the | scribed, the_wcombination of reciprocating
latter adapted to be engaged with and disen- | racks, a rock* frame, a set of pinions in the
fg:aged from said-racks by the rocking of said | latter adapted to be engaged with' and dis-

me, & second rock frame concentric with | engaged from said racks b the rocking of

- the latter, a set of pinions in sald second
rock frame adapted to be engaged with and
disengaged from the first set of pinions by
the rocking of said second frame, and means
for rocking
variously timi
whereby the rac
sively accumulate amounts on the first set
of pmions without affecting the second set
of pinions, or return said first set of pimions
to zero leaving them so positioned or again
advancing them to restore the accumulation
simultaneously duplicating such accumula-
tion in the second set of pinions.

21. In a machine of the character de-
scribed, the combination of reciprocating
racks, a rock frame, a set of pinions 1n the
latter adapted to be engaged with and disen-
ﬂaged from said racks by the rocking of said

2]

ame, a second rock frame concentric with
the latter, a set of pinions in sald second

25
rock frame adapted to be engaged with and
disengaged from the first set of pinions by
the rocking of said second frame, means for

rocking the first mentioned frame with pro-
visions for timing the movements so the
racks may operate to successively accumu-
late amounts on the pinions in said frame or
may return said pinions to zero and leave
them so positioned or again advance them to
restore the accumulation, and means for
rocking the second frame to bring its pin-

ions into mesh with those of the first frame

30

35

for receiving the same accumulation as re-

stored on the latter’s pinions or for causing

40 its own pinions to be turned to zero by the
- racks. ' ' |
22. In a machine of the character de-
scribed, the combination of reciprocating
racks, a rock frame, a set of pinions in the
latter adapted to be engaged with and dis-
engaged from said racks the rocking of
sald frame, a second rock frame concentric
with the latter, a set of pinions in said second
rock frame adapted to %e» engaged.with and
50 disengiged from the first set of pimions by
" the rocking of said second frame, means for
rocking both frames with provisions for
variously timing the movements thereof
whereby the racks may be caused to suc-
cessively accumulate amounts on the first
set of pinions without affecting

45

55

ions to zero leaving them so positioned or
. again advancing them to restore_the accu-
60 mulation simultaneously - duplicating such
accumulation in the second set of pinions,
and means for locking the latter set of pin-
ions against turning when disengaged from
the first set. .
65 23. In a machine of the character de-

both frames with provisions for |
the movements thereof :
may be caused to succes-

the second |
set of pinions, or return said first set of pin-

|

[ .

‘disengaged from the first set of pinions by

said frame, a second rock frame concentric
with the latter, a set of pinions in said second
rock frame adapted to be engaged with and

70

the rocking of sdid second frame, means for
rocking both frames with provisions for
variously timing the movements thereof
whereby the racks may be caused to succes-
sively accumulate amounts on the first set
of pinions without affecting the second set
of pinions, or return said first set of pinions
to zero leaving them so positioned or agam
advancing them to restore the accumulation
simultaneously duplicating such accumula-
tion in the second set of pinions, and means
for locking the latter set of pinlons against
turning when disengaged from the first set,
the latter being locked when disengaged
from the racks by reason of engagement
with the other set of pinions. B

24. In a machine of the character de-
scribed, the combination of reciprocating

75

80

85

90

'racks, a rock frame, a set of pinions in the

latter adapted to be engaged with and dis-
engaged from said racks by the rocking of
sald frame, a set of pinions in said second
rock frame concentric with the latter, a set

95

of pinions in said second rock frame adapted
"to be engaged with and disengaged from the

first set of pinions by the rocking of said sec-
ond frame, means for rocking both frames
with provisions for wvariously timing the
movements thereof whereby the racks may
be caused to successively accumulate
amounts on the first set of pinions without
affecting the second set of pinions, or return
said first set of pinions to zero leaving them
so positioned or again advancing them to
restore the accumulation simultaneously
duplicating such accumulation in the second
set of pinions, a third rock frame having a 110
set of locks to engage the latter set of pin-
ions, and means for rocking said third frame
to carry it and the second frame toward the
first frame as the latter carries its pinions
away from the racks. -

25. In a machine of the character- de-
scribed, the combination of reciprocating
racks, a rock frame, a set of pinions in the
latter adapted to be engaged with and disen-

aged from said racks by the rocking of saxd 120
rame, a second rock frame concentric with

the latter, a set of pinions in said second rock
frame adapted to be engaged with and dis-
en%?ged from the first set of pinions by the
rocking of said second frame, means for rock- 125
ing both frames with provisions for variously
timing the movements thereof whereby the
racks may be caused to successively accu-
mulate amounts on the first set of pimons
without affecting the second set-of pinions, 130
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or return said first set of pinions to zero leav- | catches as the second set of pinions comes to

ing them so positioned or again advancing
them to restore the accumulation simultane-

ously duplicating such accumulation. in the
second set of pintons, a third rock frame hav-
ing a set of locks to engage the latter dot of
intons, and means for causing said third
}r&me to advance a distance with the second

frame when the latter is carrving its pinions

into engagement with those of the first frame.
26. In a machme of the character de-
scribed, the combination of reciprocating

racks, a rock frame, a set of pinions in the.

latter adapted to be engaged with and disen-
vared from saild racks by the rocking of said
frame, a second rock frame concentric with
{he latter, a set of pinions in said second rock
frame adapted to be engraged with and disen-
aaged from the first set of pmions by the
rocking of said second frame, means for rock-
ing both frames with provisions for variously
timing the movements thereof wherebv the
racks may be caused to successively accumu-
late amounts on the {irst set of pinions with-
out affecting the second set of pimions, or re-
turn sald first set of pinions to zero leaving
them so positioned or again advancing them
to restore the accumulation simultaneously
duphicating such accumulation in the second
set of pinions, a third rock frame having a
set of l _

1ons, catches on the second frame engaging
satd third frame to carry the latter a distance
with satd second frame when the pinions of
the Iatter are to be moved mto mesfl'with fhe
pinions of the first frame, and means for dis-

abling said catches as the second set of

pinions come to mesh with the first set.

27. In a machine of the character de-
seribed, the combination of reeiprocating
racks, a rock frame, a set of pintons in the
latter adapted to be engaged with and disen-
caged from $aird racks by the rocking of said
frame, a second rock frame concentric with

the latter, a set of pinilons in said second rock |

frame adapted to be engaged with and disen-
caged from the first set of pimions by the
rocking of said second frame, means for rock-
ing both frames with provisions for variously

timing the movements thereof whereby the |

racks may be caused to suceessively accuinu-
late amounts on the first set of pinions with-
out aflecting the second set of pintons, or re-

turn said first set of pinions to zero leaving

them so positioned or again advancing them
to restore the accumulation simultaneously
dupheating such accumulation in the sec-
ond set of pinions, a third spring-held rock
frame having locks to engage the latter set of
pinions, catcehes on the seeond frame spring-

drawn mto engagement with the third frame | \
- second rock frame and draw 1ts pinions into

to carry the same a distanee with the second
frame when the }pmmns of the latter are to be
moved mto mes

ocks to engage the latter set of pin-

1 with the pintons of the first
66 frame, and abutments for displacing said |

mesh with the first set.

28. In a machine of the character de-
scribed, the combination of reciprocating
racks, a set of accumulator pinions movable
into and out of engagement therewith, a
second set of accumulator pinions movable
mto and out of engagement with the first set,
means for moving the first set of pinions nor-
mally timed to keep them disengaged from
the racks during the latter’s advance and en-
caged therewith during return of racks to
normal, and a key for disabling said means
whereby the said pinions remain in mesh with
the racks during both advance and return
thereof, said key operating to engage the
second set. of pinions with the first during the
return of the racks. *

29. In a machine of the character de-
scribed, the combination of reciprocating
racks, a set of accumulator pinions movable
into and out of engagement therewith, a

second set of accumulator pimons movable

into and out of engagement with the first set,
means for moving the first set of pimions
normally timed to keep them disengaged
from the racks during the latter’s advance
and engaged therewith during return of
racks to normal, said means being adjustable
to effect the reverse order of operation, and
a key for so adjusting said means manipu-
Iative to wholly disable the same causing the
pinions to remain in mesh with the racks
during both advance and return thereof, said
key when so manipulated operating to en-
gage the second set of pinions with the firs*
during the return of the racks.

30. In a machine of the character de-

scribed, the combination of reciprocating
tacks, a rock frame, a set of pinions in .the

latter adapted to be engaged with and dis-
engaged from saild racks by the rocking of
said frame, a second rock frame concentric
with the latter, a set of pinions in said second
rock frame adapted to be engaged with and
dhisengaged trom the first set of pimions by
the rocking of said second frame, means for
rocking the first mentioned frame normally
tinted to keep the pinions thereof disengaged
from the racks during the latter’s advance
and engaged therewith during their return to
normal, a depressible spring-held key for
disabling said means and thereby causing
said pmions to remain engaged with the
racks during advance of the latter, the re-

lease and restoration of said key at an inter-

mediate stage in the operation of the ma-
chine causing said pinions to still remain en-
cacced with the racks during the return of the
latter to normal, and a catch or hook carried
by said key and adapted to engage the

mesh with the first set of pinions when the
sald key 1s so released. ,
31. In a machine of the character de-
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scribed, the combination of reciprocating
racks, a rock frame, a’set of pinions in the
latter adapted to be engaged with and dis-
engaged from said racks by the rocking of
sald frame, a second rock frame concentric
‘with the latter, a set of pinions in said second
rock frame adapted to %e engaged with and
disengaged from the first set of pimons by
the rocking of said second frame, means for
rocking the first mentioned frame normally
timed to keep the pinions thereof disengaged
from the racks during the latter’s advance
and engaged therewith during
normal, a depressible spring-held key ' for
disabling sald means and thereby causing
said pinions to remain engaged with the
racks during advance of the latter, the re-
lease and restoration of said key at an inter-
mediate stage in the.operation of the ma-
chine causing said pinions to still remain en-
gaged with the racks during the return of
the latter to normal, a catch or hook carried
by said key and adapted to engage the sec-
ond rock frame and draw its pinions into
mesh with the first set of pinions when the
said key is so released, and°means for dis-
placing said catch or hook In an ensuing
operation of the machine. |

32. In a machine of the character de-

scribed, the combination of reciprocating |
racks, a rock frame, a set of pinions in the

latter adapted to be engaged with and dis-
engaged from said racks
said frame, a second rock frame concentric
with the latter, a set of pimions in said second
rock frame adapted to be engaged with and
disengaged from the first set of pinions by
the rocking of said second frame, means for
rocking the first mentioned frame normally
timed to keep the pinions thereof disengaged

from the racks during the latter’s advance |

and engaged therewith during their return to
normal, a depressible spring-held key for

(isabling said means and thereby causing

said pinions to remain engaged with the
racks during advance of the latter, the re-
lease and restoration of said key at an inter-
mediate stage in the operation of the ma-
chine causing said pinions to still remain en-
aaged with the racks during the return of
the latter to normal, a spring-drawn catch or
hook pivoted to said key and adapted when
the latter is depressed to engage under a
portion of the second rock frame and when

£ the key rises to lift said frame and engage its |
pinions with those of the first rock frame,
and an oscillatory arm having a cam-slot

embracing a projection on said catch or hook,
said arm being oscillated through connection
with the means for rocking the first men-
tioned frame wherebyin a reiq,ular or itemizing
operation of the machine following an opera-
tion during which said key was depressed,
the said hook will be disengaged from the
second rock frame.

thelr retiurn to-

y the rocking of

~operation during which said key

| chine causi

13

33. In a machine of the character de-
scribed, the combination of reciprocating
racks, a rock frame, a set of pinions in the
latter adapted to be engaged with and dis-
engaged from said racks by the rocking of
said frame, a second rock frame concentric
with the latter, a set of pinions in said sec-
ond rock frame adapted to be engaged with
and disengaged from the first set of pinions
by the rocking of said second frame, means

for racking the first mentioned frame nor-

mally timed to keep the pinions thereof dis-

engaged from the racks during the latter's

advance and engaged therewith during their
return to normal, a depressible spring-held
key for disabling said means and thereb
causing said pinions to remain engaged wit

- the racks during advance of the latier, the

release and restoration of said key at an in-
termediate stage in the operation of the ma-
chine causing said pinions to still remain
engaged with the racks during the return of
the latter to normal, a spring-drawn catch
or hook pivoted to said key and adapted
when the latter 1s depressed to engage

under a portion of the second rock frame and

when the }{e_y' rises to hft said frame and en-

gage its pinions with those of the first rock

frame, an oscillatory arm having a camrslot
embracing a projection on sald catch or hook,
said arm being oscillated through connection
with the means for rocking the first men-
tioned frame whereby in a regular or 1temiz-
ing operation of the machme following an
was de-
ressed, the said heok will be disengaged
om the second rock frame, and means for
disabling the connection between said arm
and said frame-rocking means by depression
of said key. ' ,
34. In a machine of -the character de-

scribed, the combination of reciprocating

racks, a rock frame, a set of pinions in the

latter adapted to be engaged with and dis-

enga,%?d from said racks by the rocking of
said frame, a second rock frame concentric
with the latter, a set of pinions in said sec-
ond rock frame adapted to be engaged with
and disengaged from the first set of pinions
by therocking of said second frame, meansfor
rocking the first mentioned frame normally
timed to keep the pinions thereof disengaged
from the racks during the latter’s advance
and engaged therewith during their return to
normal, sald means including a wibratory
wipe plate or pawl, a depressible sgring—held
key for disabling said means an therebg.
causing said pinions to remain ﬁn%a_,ged wit

the racks during advance of the latter, the
release and restoration of said key at an in-
termediate stage in the operation of the ma-
said pinions to still remaln en-
aged with the racks during the return of the
atter to normal, a spring-drawn catch or

| hook pivoted to said key and adapted when
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the latter is depressed to engage under a por-
tion of the second rock frame and when the
key rises to lift said frame and engage 1ts
pinions with those of the first rock frame, an
oscillatory arm having a cam-slot embracing
a projection on said catch or hook, said arm
being acted upon by the aforesaid wipe-pawl
in an itemizing operation of the machine, and
an arm carried by said key and adapted to
displace the wipe-pawl when the key is de-
pressed.

35. In a machine of the character de-
scribed, the combination of reciprocating

racks, a rock frame, a set of pinions in the

latter adapted to be engaged with and dis-
engaged from said racks by the rocking of
said frame, a second rock frame concentric
with the latter, a set of pinions in said second
rock frame adapted to ';)e engaged with and
disengaged from the first set of pimons by the
rocking of said second frame, means for rock-
ing the first mentioned frame with provisions
for timing the movements so the racks may
operate to successively accumulate amounts
on the pinions in said frame or return said
pinions to zero and then immediately restore
the accumulation therein, means for rocking
the second frame to bring its pinions into
mesh with those of the first rock frame for

receiving the same accumulation as restored |

on the latter’s pinions, and a key for rocking
said second frame to draw its pinlons into
mesh with the pinions of the first rock frame
at the outset {)F an operation of the machine,
said key adjusting the rocking means for the
first frame so as to keep the latter pinions in
mesh with racks during the latter’s advance,
with provisions for disengaging the second
set of pinions and leaving the same at zero.

36. In a machine of the character de-
scribed, the combination of reciprocating
racks, a rock frame, a set of pinions in the
latter adapted to be engaged with and dis-
engaged from said racks the rocking of
sald frame, a second rock frame concentric
with the latter, a set of pinions in said second
rock frame adapted to %e engaged with and
disengaged from the first set of pinions by
the rocking of said second frame, means for
rocking the firgt mentioned frame with pro-
visions for timing the movements so “the
racks may operate to successively accumu-
late amounts on the pinions in said frame or
return sald pinigns to zero and then imme-
diately restore the accumulation therein,
means for rocking the second frame to bring
its 1[.K)ini«cms into mesh with those of the first
rock frame for receiving the same accumula-
tion as restored on the latter’s pinions, a key
for rocking said second frame to draw its

rst rock frame at the outset of an operation
of the machine, said key adjusting the rock-
ing means for the first frame so as to keep
the latter pinions in mesh with racks during

885,202

the latter’s advance, means for holding said
key in operated pasition until the end of the
complete operation of the machine; and
means for disengaging the second set of
pinions when at zero.

37. In a machine of the character de-
scribed, the combination of reciprocating
racks, a rock frame, a set of pinions in the
latter adapted to be enga%ed with and
disengaged from said racks the rocking

of sald frame, a second rock frame concen-

tric with the latter, a set of pinions m
sald second rock frame adapted to be
engaged with and disengaged from the
first set of pinions by the rocking of said
second frame, means for rocking the first
mentioned frame with provisions for timing
the movements so the racks may operate to
successively accumulate amounts on the
pinions in said frame or return said pinions
to zero and then immediately restore the ac-
cumulation therein, means for rocking the
second frame to bring its pinions into mesh
with those of the first rock frame for receiv-
ing the same accumulation as restored on the
latter’s pinions, a depressible spring-held
key for rocking said second frame to draw its
inions into mesh with the pinions of the
rst rock frame at the outset of an operation
of the machine, said key adjusting the rock-
ing means for the first frame so as to keep
the latter pinions in mesh with the racks dur-
ing the latter’s advance, a latch for holding
sald key depressed; means for displacing the
latch at the conclusion of a complete opera-
tion of the machine; and means for dri's,en-
gaging the second set of pinions at an inter-
mediate stage when the same stand at zero.
38. In a machine of the character de-
scribed, the combination of reciprocating
racks, a rock frame, a set of pinions in the
latter adapted to be engaged with and disen-
aged from said racks by the rocking of said
rame, a second rock frame concentric with
the latter, a set of pinions In said second
rock frame adapted to be engaged with and
disengaged from the first set of pinions by the
rocking of said second frame, means for rock-
ing the first mentioned frame with provisions
for timing the movements so the racks may
operate to successively accumulate amounts
on the pinions In sald frame or return said
pinions to zero and then immediately re-
store the accumulation therein, means for
rocking the second frame to bring its pinions

-into mesh with those of the first rock frame

for receiving the same accumulation as re-
stored on the latter’s pinions, a depressible
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of an operation of the machine, means for
latching down the said key throughout an
ﬂgeration of the machine, and means for dis-
abling the latching means at an intermediate
stage when the pinions of the second rock
frame are at zero. _

39. In a machine of the character de-
scribed, the combination of reciprocating
racks, a set of accumulator pinions movable

into and out of engagement therewith, a

second set of accumulator pinions movable
into and out of engagement with-the first set,

means for moving the first set of pinions nor- |

mally timed to keep them disengaged from

the racks durin% the latter’s advance and en-

caged therewith during return of racks to
normal, a key for disabling said means
whereby the said pinions remain in mesh
with the racks during both advance and re-
turn thereof, said key operating to engage
the second set of pinions with the first during
the return of the racks, and a second key ar-
ranged to operate the first-mentioned key
and to rock the second frame bringing its
inions to mesh with those of the first rock
rame. |
40. In a machine of the character de-
scribed, the combination of reciprocating
racks, a set of accumulator pinions movable
into and out of engagement therewith, a sec-
ond set of accumulator pinions movable into
and out of engagement with the first set,
means for moving the first set of pinions nor-

‘mally timed to keep them disengaged from

the racks during the latter’s advance and en-
caged therewith during return of racks to
normal, a key for disabling said means
whereby the said pinions remain in mesh
with the racks during both advance and re-
turn thereof, said key operating to engage
the second set of pinions with the first during
the return of the racks, a second key ar-
ranged to operate the first-mentioned key
and to rock the second frame bringing its
pinions to mesh with those of the first rock

frame, and means for holding said second key-

in operative position throughout an opera-
tion of the machine.

41. In a machine of the character de-
scribed, the combination of reciprocating
racks, a set of accumulator pinions movable
into and out of engagement therewith, a sec-
ond set of accumulator pinions movable into

" and out of engagement with the first set,

57
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means for moving the first set of pinions nor-
mally timed to keep them disengaged from

the racks during the latter’s advance and en- |

saged therewith during return of racks to

normal, said means being adjustable to effect

the reverse order of operation, a key for so
adjusting said means manipulative to wholly
disable the same causing the pinions to re-
main in mesh with the racks during both ad-
vance and return thereof, said key when so

manipulated operating to engage the second |

‘mal, a depressible sprin

set of pinions with the first during the return
of the racks, and a second key arranged to
operate the first-mentioned key and to rock
the second frame bringing its pinions to mesh
with those of the first rock frame.

42. In a machine of the character de-
scribed, the combination of reciprocating
racks, a set of accumulator pinions movable
into and out of engagement therewith, a sec-
ond set of accumulator pinions movable into
and out of engagement with the first set,
means for moving the first set of pinions nor-
mally timed to keep them disengaged from
the racks during the latter’s advance and en-
gaged therewith during return of racks to
normal, said means being adjustable to effect
the reverse order of operation, a key for so
adjusting said means manmpulative to wholly
disable the same, causing the pinions to re-
main in mesh with the racks during both ad-

vance and return thereof, said key when so

‘manipulated operating to engage the second

set of pinions with the first during the return
of the racks, a second key arranged to oper-
ate the first-mentioned key and to rock the

| second frame bringing its pinions to mesh

with those of the first rock frame, and means
for holding said second key in operated posi-
tion throughout an operation of the machine.

43. In a machine of the character de-
scribed, the combination of reciprocating
racks, a rock frame, a set of pinions in the
latter adapted to be engaged with and disen-
%raged from said racks by the rocking of said

ame, a second rock frame concentric with

‘the latter, a set of pinions in said second rock

frame adapted to be engaged with and disen-

gaged from the first set of pintons by the

rocking of said secornd frame, means for rock-

ing the first mentioned frame normally timed
to keep the pinions thereof disengaged from
the racks during the latter’s advance and en-
gaged therewith during their return to nor-
z-held key for dis-
abling said means and thereby causing said
pinions to remain engaged with the racks
during the advance of the latter, the release
and restoration of said key at an intermediate
stage in the operation of the machine causing
said pinions to still remain engaged with the
racks during the return of the latter to nor-
mal, a catch or hook carried by said key and
adapted to engage the second rock frame and
draw its pinions into mesh with the first set
of pinions when the said key is so released, a
second depressible key arranged to depress
said first-mentioned key, and a catch or hook
operated by said second key and engaging a
portion of the second rocl?{r—fra.me whereby
the latter is caused to carry its pinions into
mesh with the pinions of the first rock-frame
at the outset of an operation of the machine.

44. In a machine of the character de-
scribed, the combination of reciprocating
racks, a rock frame, a set of pinions in the
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latter adapted to be engaged with and dis-
engaged from said racks by the rocking of
sald frame, a second rock frame concentric
with the latter, a set of pinions in said second
rock frame adapted to be engaged with and
disengaged from the first set of pinions by
the rocking of said second frame, mean$ for
rocking the first mentioned frame normally
timed to keep the pinions thereof disengaged
from the racks during the latter's advance
and engaged therewith during their return to
normal, a depressible spring-held key for

disabling said means and thereby causing

sald pinions to remain engaged with the
racks during advance of theaﬁztter, the re-
lease and restoration of said key at an inter-
mediate stage in the operation of the machine
causing saild pinions to still remain engaged
with the racks during the return of the latter
to normal, a catch or hook carried by said
key-and adapted to engage the second rock
frame and draw its pinions into mesh with
the first set of pinions when the said key is so
released, a second depressible key arranged
to depress said first-mentioned key, and a
catch. or hook operated by said second key
and engaging a portion of the second rock-
frame whereby the latter is caused to carry
1ts pinions into mesh with the pinions of the
hirst rock-frame at the outset of an operation
of the machine, the depression of said second
key effecting displacement of the catch or
hook carried by the first key.

45, In a machine of the character de-
scribed, the combination of reciprocating
racks, a rock frame, a set of pinions in the
latter adapted to be engaged with and dis-
engaged from said racks by the rocking of
sald frame, a second rock frame concentric
with the latter, a set of pinions in said second
rock frame adapted to be engaged with and
disengaged from the first set of pinions by
the rocking of said second frame, means for

rocking the first mentioned frame normally

timed to keep the pinions thereof disengaged
from the racks during the latter’s advance

and engaged therewith during their return to |
normal, a depressible sprihg-held key for dis-

abling said means and thereby causing said

inions to remain engaged with the racks
guring advance of the latter, the release and
restoration of said key at an intermediate
séage 1n the operation of the machine causing

‘sald pinions to still remain engaged with the
racks during the return of the latter to nor-

mal, a catch or hook carried by said key and
adapted to engage the second rock frame and
draw 1ts pinions intq mesh with the first set
of pinions when the said key is so released,
means for displacing said catch or hook in an
ensuing operation of the machine, a second
depressible key arranged to depress said
first-mentioned key, and a catc

- operated by said second key and engaging a _ 1
portion of the second rock-frame whereby | said key and adapted when the latter is de-
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the latter 1s caused to carry its pinions into
mesh with the pinions of the first rock-frame
at the outset (}F an operation of the machine.

46. In a machine of the character de-
scribed, the combination of reciprocating
racks, a rock frame, a set of pinions in the
latter adapted to be engaged with and dis-
engaged from said racks by the rocking of
sald frame, a second rock %;'ame concentric
with the latter, a set of pinions in said second
rock frame adapted to be engaged with and
disengaged from the first set of pinions by

the rocking of said second frame, means for

rocking the first-mentioned frame normally
timed to keep the pinions thereof disengaged
from the racks during the latter’s advance
and engaged therewith during their return to

normal, a depressible spring-—ﬁe-ld key for dis-

abling said means and thereby causing said
pinions to remain engaged with the racks
during advance of the latter, the release and
restoration of said key at an intermediate
stage 1n the operation of the machine causing
sald pimnions to still remain engaged with the

racks during the return of the latter to nor-

mal, a catch or hook carried by said key and
adapted to engage the second rock frame and
draw its pinions into mesh with the first set
of pinions when the said key is so released,

means for displacing said catch or hook in an

ensuing operation of the machine; a second
depressible key arranged to depress said
ﬁrsi:—lmzanti@»mﬂ;dy key, and a catch or hook
operated by said second key and engaging a
portion of the second rock-frame whereby

‘the latter is caused fo carry its pinions into
‘mesh with the

inions of the first rock-frame
at the outset of an operation of the machine,
the depression of said second key effecting
displacement of the catch or hook carried by
the first key. ' ,

- 47. In a machine of the character de-
scribed, the combination of reciprocating
racks, a rock frame, a set of pinions in the lat-
ter adapted to be engaged with and disen-
ﬁ&ged from said racks by the rocking of said

ame, a second rock frame concentric with
the latter, a set of pinions in said second rock
frame adapted to be engaged with and disen-
gaged from the first set of pinions by the
rocking of said second frame, means for roek-
ing the first mentioned frame normally timed
to keep the pinions thereof disengaged from
the racks during the latter’s advance and en-
gaged therewith during their return to nor-
mal, a depressible spring-held key for disa-
bling said means and thereby causing said pin-
lons to remain engaged with the racks during
advance of the latter, the release and resto-

' ration of sald key at an intermediate stage in

the' operation of the machine causing said
piiions to still remain engaged with the
racks during the return of the latter to nor-
mal, a spring-drawn catch or hook pivoted to
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pressed to engage under a portion of the sec-
ond rock frame and when the key rises to lift
said frame and engage its pinions with those
of the first rock frame, an oscillatory arm

g having a cam-slot embracing a projection on

said catch or hook, said arm being oscillated

~ through connection with the means for rock-

10

15

20

ing the first mentioned frame whereby in a
regular or itemizing operation of the ma-
chine following an operation during which
said key was depressed, the said hook will be
disengaged from the second rock frame,
means for disabling the connection between
said arm and said frame-rocking means by
depression of said key, a second depressible
key arranged to depress said first-mentioned
key, and a catch or hook operated by said
second key and engaging a portion of the

second rock-frame whereby the latter 1s

caused to carry its pinions into mesh with the
pinions of the first rock frame at the outset of

-ar operation of the machine, the depression

20

30

of said second key effecting displacement of
the catch or hook carried by the first key.

48. In a machine of the character de-
scribed, the combination of reciprocating
racks, a rock frame, a set of pinions in the lat-
ter adapted to be engaged with and disen-
ig_ra,ged from said racks by the rocking of said

ame, a second rock frame concentric with

‘the latter, a set of pinions in said second rock

- frame adapted to be engaged with and disen-

35

40

45

gaged from the first set of pinions by the
rocking of said second frame, means for rock-
ing the first mentioned frame normally timed
to keep the pinions thereof disengaged from
the racks during the latter’s advance and en-
gaged therewith during their return to nor-
mal, a depressible spring-held key for disa-

bling said means and thereby causing said pin-

ions to remain engaged with the racks during

advance of the latter, the release and restora-
tion of said key at an intermediate stage m
the operation of the machine causing said
pinions to still remain engaged with the racks

“during the return of the latter to normal, a

catceh or hook carried by said key and adapt-
ed to engage the second rock frame and draw

" its pinions into mesh with the first set of pin-

50
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ions when the said key is so released, a sec-
ond depressible key arranged to depress said

first-mentioned key, a catch or hook operated .
by said second key and engaging a portion of

the second rock-frame whereby the latter 1s
caused to carry its pinions into mesh with
the pinions of the first rock-frame at the out-
set of an operation of the machine, means for
latching down said second key throughout
1n operation of the machine, and means for
displacing the catch or hook at an intermedi-
ate stage when the -pinions of the second
rock-frame are at zero.

49 In a machine of the character de-:

scribed, the combination of reciprocating
racks, a rock frame, a set of pinions in the

17

| latter adapted to be engaged with and dis-
engaged from said racks by the rocking of
said frame, & second rock frame concentric
with the latter, a set of pinions in said second
 rock frame adapted to be engaged with and
disengaged from the first get of pinions by
!' the roc ing of said second frame, means for
roc.ing the first mentioned frame normally
timed to Feep the pinions thereof disengaged
from the racks during the latter’s advance
and engaged therewith during their return
to normal, a depressible spring-held key for
disabling said means and thereby ,causing
said pinions to remain engaged with the
racks during advance of the latter, the re-
lease and restoration of said key at an inter-
mediate stage in the
chine causing said p}’{inmns to still remain
engaged with the racks during the return of
the latter to normal, & catch or hook carried

l

| ond rock frame and draw its pinions into
mesh with the first set of pinionsiwhen the
said key is so released, a second depressible
key arranged to deﬁress said first-mentioned
key, a catch or hook operated by said second

rock-frame whereby the latter is caused to
| carry its pinions into mesh with the pinions
of the first rock-frame at the outset of an
operation of the machine, means for latching
down said second key throughout an opera-
tion of the machine, and means for displacing
its catch or hook at an intermediate stage
| when the pinions of the second rock-frame
are at zero, the depression of said second ke
effecting displacement of the catch or hoo
carried by the first key.

50. In a machine of the character de-
scribed, the combination of actuating racks,
printing type controlled thereby, means for
taking impressions from said type, accumu-
lator pinions movable into and out of en-
gagement with said raclks, means for so mov-
ing the pinions adjustable to reverse the
order of their engagement with and disen-
gagement from the racks, and means for
effecting such adjustment with provisions
 for disabling the impression means.

' 51. In a machine of the character de-

scribed, the combination with actuating
racks, Frinting type controlled thereby and
means for tal"1ing impressions from said type,
of a set of accumulator pinions movable into
' and out of engagement with said rac’s, a
second set of accumulator wheels movable
into and out of engagement with the first
set, and means for varying the order of en-
gagement and disengagement between the
rac-s and the first set of pinions and the
| latter and the second set ‘of pinions whereby
successive items or amounts can be accumu-
lated by the first set of pinions and the ac-
cumulation tfansferred to the second set of
| pinions and the first set of pinions then

(}pera,ti on of the ma-

| by said key and adapted to engage the sec-

key and engaging a portion of the second
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turned to zero, with provisions for prevent- |

of an impression from type

ing the takin
%1 turning of the first set of

set up 1n suc
pinions to zero.

52. In a machine of the character de-
scribed, the combination with actuatin
racks, printing type controlled thereby an
means For taking impressions from said type,
of a set of accumulator pinions movable into
and out of engagement with said racks, a
second set of accumulator wheels movable
into and out of engagement with the first
set, and means for varying the order of en-
gagement and disengagement between the
racks and the first set of pinions and the
latter and the second set of pinions whereby
successive 1tems or amounts can be accumu-
lated by the first set of pinions, the latter
turned to and left at zero by the racks or
turned to zero and the accumulation im-
mediately restored and duplicated in the
second set of pinions and the first set of

inons then turned to zero, with provisions
FGI‘ preventing the taking of an impression
from type set up in such turning to zero of
the first set of pintons.

53. In a machine of the character de-
scribed, the combination with the actuating
racks, printing type controlled thereby and
means for taking impressions from said type,
of a set of accumulator pinions movable into
and out of engagement with said racks, a sec-
ond set of accumulator wheels movable into
and out of engagement with the first set,
means for varying the order of engagement
and disengagement between the racks and
the first set of pinions and the latter and the
second set of pinions whereby successive items
or amounts can be accumulated by the first
set of pimions and the accumulation trans-
ferred to the second set of pinions; and where-
by tthe first seof pinions can be turned to
zero, and a key for adjusting said means to
turn the first set of pinions to zero and dis-
able the impression means. |

54. In a machine of the character de-
scribed, the combination of actuating racks,
printing type controlled thereby, hammers
for making impressions from said type, a bail

or frame for retracting said hammers, latches

for restraining the same when said bail ad-
vances, means for tripping said latches at an
advanced stage In an operation of the ma-
chine, accumulator pinions movable into and

. out of engagement with the racks, means for

controlling said pinions adjustable to reverse
the order of their engagement with and dis-
engagement from the racks whereby repeated
accumulations of amounts can be had or the
turning to zero of said pinions, and means
whereby as an incident to adjustment of said
accumulator controlling means for turning to
zero, the hammer latches are displaced thereby
preventing printing by permitfing the ham-
mers to follow the aforesaid bail.

]

885,202

55. In a machine of the character de-
scribed, the combination of actuating racks,

- printing type controlled thereby, hammers
- for making impressions from said type, a bail
- or frame for retracting said hammers, latches

gy ‘, , 70
for restraining the same when said bail ad-

vances, means for tripping said latches at an
advanced stage in an operation of the ma-
chine, accumulator pinions movable into and
out of engagement with the racks, means for -5
controlling said pinions adjustable to reverse
the order of their engagement with and dis-
engagement from the racks whereby repeated
accumulations of amounts can be ﬁa,(l or the
turning to zero of said pinions, and a key
which effects the latter adjustment and the
displacement of the hammer latches, to pre-
vent printing by permitting the hammers to
follow the aﬁ)res&id bail. )
56. In a machine of the character de-
scribed, the combination of actuating racks,
?rinting type controlled thereby, hammers
or making impressions from said type, a bail
or frame for retracting said hammers, latches
for restraining the same when said bail ad-
vances, means for tripping said latches at an
advanced stage in an operation of the ma-

80

85

90

| chine, accumulator pintons movable into and

out of engagement with the racks, means for
controlling said pinions adjustable to reverse
the order of their engagement with and dis-
engagement from the racks whereby repeated
accumulations of amounts can be }gml or the
turning to zero of said pinions, a key which
effects the latter adjustment, a catch bar for 199
displacing the hamier latches having an ir-

regular slot, a vibratory arm supporting said

bar, means for vibrating said arm, and a rock

95

- arm controlled by said key and having a stud

engaging said irregular slot and normally pre- 195
venting engagement of the cateh bar with the
hammer latches but when shifted by said kev
permitting such engagement to take place:
substantially as and for the purpose described.

57. In a machine of the character de- 119
scribed, the combination with actuating
racks, Frinting type controlled thereby and
means lor taking impressions from said tvpe,
of a set of accumulator pintons movable into
and out of engagement with said racks, a 115
second set of accumulator pinions movable
into and out of engagement with the first set,
means for varying the order of engagement
and disengagement between the racks and
the first set of pinions and the latter and the
second set of pinions whereby successive

120

' 1tems or amounts can be accumulated by the
first set of pinions and the accumulation

transferred to the second set of pinions, and
whereby the first set of pinions can be turned
to zero, a key for adjusting said means to
turn the first set of pinions to zero and dis-
able the impression means, and means for
latching S&i([ key in operated position.

58. In a machine of the character de-
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scribed, the combination with actuatin
racks, printing type controlled thereby ang
means for taking impressions from said type,
of a set of accumulator pinions movable into

-and out of engagement with said ragks, a

second set of accumulator wheels movable
into and out of engagement with the first set,
means for varying the order of engagement
and disengagement between the rac%:s and
the first set of pinions and the latter and the
second set of pinions whereby successive
items or amounts can be accumulated by the
first set of pinions and the accumulation
transferred to the second set of pinions, and
whereby the first set of pinions can be turned
to zero, a key for adjusting said means to
turn the first set of pinions to zero and dis-
able the impression means, means for latch-
ing said key in operated position, and means
for releasing the key at the conclusion of an
operation of the machine. '

59. In a machine of the character de-

scribed, the combination of reciprocating
racks, a set of pinions movable into and out
of engagement therewith, means for con-
trolling said pinions normally timed to keep
them out of engagement during the advance
of the racks and in engagement with the lat-
ter during their return but adjustable to re-
verse this order when the pinjons are to turn
to zero, a second set of pinions movable into
and out of engagement with the first men-
tioned set, a Eepressible key which adjusts
the controlling means for the turnipg to zero
of the first-mentioned set of pinions and
which is manipulative to cause said pinions
to still remain in mesh with the racks during

the return movement of the latter, devices |

operated by said key under such manipula-
tion to engage the second set of pinions with
the first set, printing type controlied by the
racks and adapted to set up amounts as ac-
cumulated or totals as the pinions are turned
to zero, impression means for said type, and
a second depressible key adapted to depress
the first-mentioned key for effecting an ad-
justment of the controlling means for turn-
ing the first set of pinions to zero, said second
key disabling the impression means.

60. In a machine of the character de-
scribed, the combination of reciprocating
racks, & set of pinions movable into and out
of engagement therewith,” means for con-
trolling said pinions normally timed to keep
them out of engagement during the advance
of the racks and In engagement with the
latter during their return but adjustable to
reverse this order when the pinions are to
turn to zero, a second set of pinions movable
into and out of engagement with the first-
mentioned set, a depressible key which ad-
justs the controlling means for the turning
to zero of the first-mentioned set of pinions
and which is manipulative to cause said

!
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during the return movement of the latter,
devices operated by said key under such
manipulation to engage the second set of

inions with the first set, a second depressi-

le key adapted to depress the first-men-
tioned key and engage tllwe second set of pin-
ions with the first set, printing type con-
trolled by the racks and adapted to set up

‘amounts as accumulated and totals as the

inions are turned to zero, ImMpression means
or said type, and a third depressible key
adapted to depress the first-mentioned key
and disable the impression means.

61. In a machine of the character de-
scribed, the combination of reciprocating

racks, a set of pinions movable into and out

of engagement therewith, means for con-
trolling said pinions normally timed to keep
them out of engagement during the advance
of the racks and in engagement with the-lat-
ter during their réturn but adjustable to re-
verse this order when the pinions are to turn
to zero, a second set of pinions movable into
and out of engagement with the first-men-
tioned set, a depressible key which adjusts
the controlling means for the turning to zero
of the first-mentioned set of pmions and
which is manipulative to cause said pinions
to still remain in mesh with'the racks during
the return movement of the latter, devices
operated by said key under such manipula-
tion to engage the second set of pinions with
the first set, a second depressible key adapt-
ed to depress the first-mentioned key and en-
gage the second set of pinions with the first
set, printing type controlled by the racks and
adapted to sef up amounts as accumulated
and totals as the pinions are turned to zero,
impression means for said type, a third de-

| pressible key adapted to depress the first-
‘mentioned key and disable the impression

means, and means for latching down the sec-
ond and third-mentioned keys.

62. In a machine of the character de-
scribed, the cofbination of reciprocating
racks, a set of pinions movable into and out
of engagement therewith, means for control-
ling said pinions normally timed to keep
them out of engagement during-the advazce
of the racks and in engagement with the
latter during their return but adjustable to
reverse this order when the pinions are to
turn to zero, a second set of pinions movable
into and out of engagement with the first-
mentioned set, & depressible key which ad-
justs the controlling means for the turning to
zero of the first-mentioned set of pinions and
which is manipulative to cause salwd pinions
to still remain in mesh with the racks during
the return movement of the latter, devices
operated by said key under such manipula-
tion to engage the second set of pinions with
the first set, a second depressible key adapt-
ed to depress the first-mentioned key and en-
pinions with -the first
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set, printing type controlled by the racks and
adapted to set up amounts as accumulated

and totals as the pinions are turned to zero,
impression means for said type, a third de-

pressible key adapted to depress the first-
mentioned key and disable the immpression
means, latches for the second and third-men-
tioned keys, and means for displacing either
Iatch as the machine completes a cycle of op-
eration.

63. In a machine of the character de-

scribed, the combination of actuating racks,

accumulator pinions meshing therewith, a
second set of accumulator pmions meshing
with the first set, transfer trips displaced by
the latter;, and transfer trips diplaced by the
other set of pinions and displacing the first
mentioned transfer trips. .

64. In a machine of the character de-
scribed, the combination of reciprocating
carriers, racks thereon spring-drawn for lim-
ited independent movement, swinging pawls
normally restraining said racks, accumulator
pinions meshing with the racks and having

projections to displace said pawls, a second | '
| the first set for receiving the restored ac-

set. of accumulator pinions meshing with the
first set and having transfer projections, and
trips OEerated thereby and operating to dis-
place the swinging pawls. |
65. In a machine of the character de-
scribed the combination of reciprocating car-
riers, racks thereon spring-drawn for limited
independent movement, swinging pawls nor-
mally restraining said racks, accumulator
plnions meshing with the racks and havin
projections to displace said pawls, a secon
set of accumulator pinions meshing with the
first set and having transfer projections, and
spring-drawn trip-levers operated thereby
and operating to displace the swinging pawls.
66. In a machine of the character de-
scribed, the combination of actuating racks, a
set of accumulator pinions engageable there-
with and disengageable therefrom, means

for controlling said pinions to advance them |

by the racks in accumulating items or return
them to zero and then advance them to re-
store an aceumulation, transfer devices for
said set of accumulators, a second set of ac-
cumulator pinions movable into and out of
engagement with the first set for receiving
the restored accumulation thereof or itself
being turned to zero, transfer devices for

sald second set of -accumulator pinions, and

means for disabling the transfer devices of

the first set of accumulator pinions when the -

second set 1s turned to zero.

67. In a machine of the character de-
scribed the combination of reciprocating car-
riters, racks thereon spring-drawn for limited
Independent movement, swinging pawls nor-
mally restraining said racks, a set of accumu-
lator pinions engageable with and disengage-
able gom the racks and having projections
to displace said pawls, means for controlling

e
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said pinion$to advance them by the racks in
accumulating items or return them to zero
and then advance them torestore an accumu-
lation, a second set of accumulator pinions
movable mnto and out of engagement with

' the first set for receiving the restored ac-

cumulation thereof or itself being turned to
zero, sald pinions having transfer projec-
tions, trips operated thereby to displace the
swinging pawls, and means for displacing the
latter when the second set of pinions is turned
to zero.

- 68. In a machine of the character de-
scribed, the combination of reciprocating carg
riers, racks thereon spring-drawn for limite
independent movement, swinging pawls nor-
mally restraining said racks, a set of accumu-
lator pinions engageable with and disengage-
able from the racks and having projections to
displace said pawls, means for controlling said
pinions to advance them by the racks in ac-
cumulating items or return them to zero and
then advanee them to restore an accumula-

tion, a second set of accumulator pinions

movable into and out of engagement with

cumulation thereof or itself being turned to
zero, sald pinions having transfer projec-
tions, trips operated theregby to displace the
swinging pawls, a key for moving the second

 set of pmions mnto engagement with the first

set of pinions, and a set of arms operated by
sald key to displace the said pawls and them-

‘selves restrain the racks.

69. In a machine of the character de-
scribed the combination of reciprocating car-
riers, racks thereon spring-drawn for limited

mdependent movement, swinging pawls nor-

mally restraining said racks, a set of accumu-
lator pinions engageable with and disengage-

able from the racks and having projections
 to displace said pawls, means for controlling

sald pinions to advance them by the racks in
accumulating items or return them to zero
and then advance them torestore an accumu-
lation, a second set of accumulator pinions
movable into and out of engagement with
the first set for receiving the restored ac-
cumulation thereof or itself being turned to
zero, sald pimions having transfer projec-
tions, trips operated thereby to displace the
swin%ing pawls, a key for moving the second
set ol pmions into engagement with the first
set, of pinions, and keeping the latter engaged
with the racks during movement of the lat-
ter in both directions, a set of arms operated
by said key to displace the said pawls and
themselves restrain the racks, and means

controlled by said key to disengage the sec-

ond set of pmnions from the first at the con-
clusion of the initial excursion of the racks.
WILLIAM E. SWALM.
Witnesses: . _
GEORGE T. HAacCkLEY,
Franxk L. A. GRAHAM,.
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Lorrections in Letters Patent No. 889,202,

It is hereby certified that in Letters Patent No. 885,202, granted April 21, 1908,
upon the application of William E. Swalm, of Los Angeles, California, for an itﬁprove-
ment in ‘“Adding and Listing Machines,” errors appear in the printed specification
requiring correction, as follows: In line 70, page 3, the reference numeral “916 "

shoild read 926, and in line 95, page 11, the words “set of pinious in said”’ should be

| stricken out; and that the said Letters Patent should be read with these corrections

therein that the same may conform to the record of the case in the Patent Office.

Signed and sealed this 19th day of May, A. D., 1908.
[SEAL.] C. C. BILLINGS,

Acting Commizsioner of FPatents.
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