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11 Claims.
1

This invention relates to a meter, and more
particularly to a meter for use in connection with
a mail stamping machine or the like.

One of the objects of this invention is to pro-
vide a meter which is simple, thoroughly prac-
tical, ‘and durable in use. Another object is to
provide a meter which will be strong and well able
to withstand the strains of hard usage. Another
object is to provide a construction of the above
character which may be manufactured from in-
expensive materials without undue labor costs.
Another object is to provide a construction of the
above character which may be assembled with ex-
treme ease and few tools. Another object is to
provide a construction of the above character
which will be efficient and accurate in operation.
Another object is to provide a construction of the
above character which will be light in weight. A
further object is to provide an accurate register
for registering the amounts printed by the meter.
Another object is to provide a meter register hav-
ing a minimum of parts. ~A still further object
is to provide a construction of the above character

10
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20

which will print the amount set on the meter and ..

will accurately and efficiently register the amount
printed. ‘Other objects will be in part obvious and
in part pointed out hereinafter.”

The invention accordingly consists in the fea-
tures of construction, combinations of elements,
and arrangements of parts, all as will be illus-
tratively described herein, and the scope of the
application which will be’ md1cated in the follow~
ing claims.

Referring now to the accompanying drawings,
in which is shown one of the various p0551b1e em-
bodiments of this'invention, -

Figure 1 is a perspective view of the meter

Pigure 2 is a side elevation of the meter, with
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the housing removed, taken from the dlrectlon .

of the arrow 2 in Figure 3;

Figure 3 is a vertical sectmn taken through the
meter on the line 3—3 of Figure 2;

Figure 4 is a top plan view of the meter with

40

the housing removed, certain portions of: the ..

drawing being broken away for purposes.of clari-
fication;

Figure 5 isa perspectlve view of a casting form-
ing the base and the rear wall of the meter;

Figure 5a is a vertical section taken on the line
ba—5a of Figure 4;

Figure 6 is a vertlcal section taken on the line
6—6 of Figure 2; :

Figure 7 is a horizontal ‘section taken on the
line 1—1 of Figure 9, certain parts of the meter
being removed for -purposes of clarification;
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Figure 7a is a vertical section taken on the line
Ta—1a of Figure 7;

Figure Tb is a perspective view of the setting
shoe shown in Figure Ta;

Figure 8 is a vertical section taken on the line
8—8 of Figure 7;

Figure 9 is a vertical section of the meter taken
on the line 9-—9 of Figure 3;

Figure 9a is a vertical sectlon taken on the line
9a—9¢a of Figure 9;

Figure 10 is a horizontal section on an en-
larged scale taken on the line 10—10 of Figure 9,
certain portions being broken away and others
being shown in elevation;

Figure 11 is a diagrammatical showing in ele-
vation of one of the banks of the meter;

Figure 12 is a diagrammatical perspective
showing of one of the banks of the meter;

Figure 13 is an exploded perspective view on
an enlarged scale of parts forming a type wheel
setting and registering assembly;

Figure 14 is a vertical section taken on the line
[4—{4 of Figure 2;

Pigure 15 is a sectlon taken on the ilne 15—I15
of Figure 14, some of the parts being shown in
elevation for purposes of clarification;

Figure 16 is an exploded perspective view on
an enlarged scale of the differential shown in
Figure 15;

Figure 16a is a side elevatxon of the differential
pinion support and its bushing;

Figure 17 is a vertical section on an enlarged
scale taken on the line {T—I7 of Figure 14;

Figure 17a is a vertical section taken on the
line {Ta—I1T1a of Figure 1T with the parts in dif-
ferent relative positions;

Figure 17b is an enlarged scale view of a portion
of Figure 17qa;

Figure 17¢ is a vertical section taken on the line
1Te—1Tc of Figure 17 with the parts in different
relative positions;

Figure 17d is a vertical section taken on the
line 11d—I11d of Figure 17;

Figure 18 is a section taken on the line 18—i8
of Figure 14 partly in elevation for purposes of
clarification;

Figure 19 is a side elevatmn taken on the line
19—19 of Figure 14 showing the ascending and
descending registers;. .

Figure 20 is a side view on an enlarged scale
of one of the meter registers partly in section
and partly in elevation for purposes of clarifi-
cation, this figure being taken from the opposite
side of the register from the side shown in Fig-
ure 19;
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Figure 21 is an exploded perspective view of
one of the register indicator wheels and parts
associated therewith;

PFigure 22 is a vertical section taken on the
line 22—22 of Figure 20;

Figure 23 is a side elevation of one of the reg-
ister indicator wheels;

Figure 24 is a section taken on a line similar
to line 24—24 of Figure 22 through one of the
register indicator wheels and parts associated
therewith; and,

Figure 25 is a side elevation of one of the reg-
ister indicator wheels partly in section to show
the mounting of the differential pinions thereon.

Similar reference characters refer to similar
parts throughout the several vews of the draw-
ings.

It might here be noted that reference herein-
after to a “forward” direction signifies a direc-
tion to the right, as viewed in Figure 9, toward
the printing head 13 and that the end of the me-
ter adjacent the printing head is the front of the
meter. A “rearward” direction denotes a direc-
tion opposite to the forward direction described
hereinabove. An “inward” direction refers to a
direction from either side of the meter, as viewed
in Figure 3, toward the section line 9, whereas
the term “outward” will denote a direction ocut-
wardly from either side of section line ¢ in Fig-
ure 3. An “upward” direction refers to a direc-
tion upwardly from the bottom of the meter to
its top, while a “downward’’ direction denotes the
opposite direction thereto.

In general, referring to Figure 1, the meter is
enclosed in a housing, generally indicated at 11,
which is secured and sealed to the framework
of the meter in such a manner as to show un-
authorized removal of the housing. On the tobp
of the meter are a series of setting knobs 7, &, 9,
and () which are movable longitudinally of the
meter. By using these knobs, the user may set
type wheels, generally indicated at 12 (Figure 9)
in the printing head, generally indicated at {3.
‘When the meter is tripped, printing head 13
makes a single revolution during which a stamp
is printed and mechanism set by the setting knobs
1, 8, 9, and I8¢ (Figure 1) registers the amount
printed by type wheels 2 in the ascending and
descending registers of the meter, generally in-
dicated at 14 and [5, respectively, (Figure 14).
Thus each time the meter is operated, it prints
a stamp of the amount set by the operator, and
the amount of the stamp printed is recorded on
both the ascending and descending registers.

Each setting knob has a complete train of
mechanism associated with it leading from it to
the type wheel associated therewith in the print-
ing head and to the indicator wheels associated
therewith in the ascending and descending regis-
ters. Each of these trains of mechanisms, which
will be hereinafter called “banks,” are independ-
ent with respect to each other and each acts in-
dividually to set its type wheel and to register
the amount printed by its type wheel in the me-
ter registers. Suitable means are provided. to
insure joint operation of the banks during print-
ing and registration, all as will be pointed out
clearly hereinafter.

As described hereinabove, this meter has four
setting knobs and accordingly four banks. As
each bank operates as an individual train of
mechanism, a complete bank will first be de-
scribed. Referring to Figures 11 and 12 in which
a complete bank is diagrammatically shown, set-
ting knob 8 is secured to a setting block 32 which

4

is mounted for longitudinal movement with re-

spect to the meter on a pair of guide bars 3T and

38 (Figures 7 and 12). Setting block 32 has a

shoe similar to shoe 43 (Figure 7a) mounted
g therein which coacts with a spiral groove 28a
(Figures 11 and 12) in shaft 28 to rotate shaft
28 as the setting block is moved longitudinally
with respect to shaft 28.  As shaft 28 rotates, it
turns a beveled pinion 46 secured to its rear end
by a set screw. Beveled pinion 46 meshes with
another beveled pinion 52 which forms a part of
an idler gear which includes a spur gear §6.
Spur gear 56 meshes with a gear 6la secured to
an indicator wheel 60. Thus as setting block 32
is moved longitudinally of the meter, it acts
through. its shoe to rotate shaft 28 which in turn
acts through bevel gears 46 and 52, spur gear §3,
and gear 80a to set indicator wheel 60 so that
the digit thereon appearing in housing window
88 (Figure 1) shows the setting of the setting
knob 8.

To insure proper alignment of the digits on the
indicator wheel with window 88, a ratchet wheel
14 (Figures 11 and 12) and a detent 85 are pro-
vided. Ratchet wheel 14 (Figure 12) is secured
to shaft 28 and detent 85, which is pivotally
mounted on a shaft 30 adjacent shaft 28, is re-
siliently urged into contact with the ratchet wheel
by a spring 8T. Ratchet wheel T4 has ten spaces
between its teeth or one for each digit on the in-
dicator wheel. These spaces are aligned with the
indicator wheel 68 when the meter is assembled so
that when the detent is positioned between two
teeth of the ratchet, the digit indicating thesetting
of the setting knob is correctly positioned in win-
dow 88 (Figure 1). When the setting knob 8 is
positioned at the forward end of its slot in the
top of the meter, as shown in Figure 1, the digit
appearing in the window 88 is zero. As the set-
ting knob is moved rearwardly, the digits appear-
ing in the window 88 (Pigure 1) indicate the
number to be printed by the type wheel in the
bank of which the knob forms a part and in the
register indicator wheels on which that bank
45 registers.

Shaft 28 has a spur gear 68 (Figures 11 and
12) mounted thereon and.secured thereto by a set
screw. This spur gear meshes with a gear 92a
which is mounted on and secured to a sleeve 92.
Sleeve 92 is rotatably mounted on shaft 89 and
has a gear 92b secured. to. its right-hand end, as
viewed in. Figure 11. Gear 92b meshes with and
drives the left-hand setting gear 119 of a differ-
ential assembly, generally indicated at 106. This
differential assembly, which is mounted on shaft
209, in addition to gear k10 (Figures 15 and 16)
includes a sun gear (fL connected to gear i3,
a differential pinion support (42, a pair of differ-
ential pinions 113 and |{4 mounted on the dif-
60 ferential pinion support 112, a sun gear i5, and
a. setting gear 116 connected to sun gear 115.

Differential support :12 is mounted on and se-
cured to- a bushing 171 having & key slot 118 ex-
tending longitudinally thereof. Bushing II7T is
mounted: on shaft 209 and keyed to.a key slot 118
extending longitudinally of the shaft. Differ-
ential pinion support 112 has a pair of pinion sup-
ports which extend out of the plane of the body
70 of the differential support in opposite directions

(Figure 16a) to form a pair of arms {20 and 121
on which differential pinions (13 and (14 are
mounted. These pinions. are rotatably mounted
on.pins {43a and 114g.on.arms 120:and 121 with
75 their teeth in engagement with each other and
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each pinion is in engagement with the teeth of
its sun'gear. - : . oo

_Referring to Figure 15, sun gear 111 is mounted
on and secured to a bushing 122 which is rotata-
bly mounted on bushing 1T, Left-hand setting
gear 110.and an aligner disc 123, the purpose of
which will be described in detail hereinafter, are
mounted on bushing {22 and secured to sun gear
{11 so that they rotate with the sun gear. Sun
gear 115 is mounted on and secured to bushing
{24 which is rotatably mounted on the right-hand
end of bushing 117. Right-hand setting gear 116
is mounted on bushing 124 and secured to sun
gear 115. Sun gears {[{ and (12 are held in
spaced relationship by the body of the differ-
ential pinion bracket 1i{2 and differential
pinions 113 and: {4 are mounted on differen-
tial pinion bracket 112 so that differential pinion
{14, in addition to meshing with differential pin-
ion 113, meshes with sun gear 115, and differential
pinion 113 meshes with sun gear {il. When the
left-hand setting gear is rotated and shaft 209
is held stationary, gear {16 is driven through sun
gear {11, pinion I3, pinion {14, and sun gear
115, and when left-hand setting gear {10 is held
stationary and shaft 109 is driven, it drives the
differential pinion support, thus driving sun gear
i15, together with the right-hand setting gear
{16. . .

The right-hand differential setting gear 116
(Figure 11) meshes with the setting gear 142 of
a type wheel setting and registering assembly,
generally indicated at (46, Assembly 146 is
mounted on head shaft 109 and includes setting
gear 142 (Figure 13), a helical gear segment 155,
o cam disc 149, a cam ring 150, a retaining disc
151, a, Geneva tooth guide disc 152, a plurality of
Geneva slides 153, and a Geneva disc 154. The
head shaft assembly 146 is composed of two sec-
tions, one of which includes gear 142 (Figures 13
and 17), gear segment 155, cam disc 149, and cam
ring (50, and the other section includes retain~
ing disc 151, guide disc 152, and Geneva disc i54.
The first section is rotatable with respect to head
shaft 109 (Figure 12). During setting it is ro-
tated with respect to the head shaft to set the
type wheel associated therewith in the head i3
(Figure 9). At the same time movement of this
section moves the teeth 153a on slides 153 (Figure
13) in the other section which is keyed to shaft
{88 into operative position so that when the head
shaft rotates during each operating cycle of the
meter, a Geneva carry-over pinion 221 (Figures
11 and 12) is actuated to register the amount
being printed by the type wheel.
that the head shaft is rotating, both sections of
this assembly rotate together and it is only dur-
ing setting:that the sections rotate with respect
to each other. .

Gear (42 forms the base for the section o
which it is a part. Cam disc 149 (Figures 13 and
17) is secured to the left-hand surface of gear
142, as viewed in Figure 17, by rivets 156 (Figure
13) and cam ring 150 is also secured to the same
surface of gear 142 by rivets 158 to form a cam
slot 157 between the inner edge of cam ring 150
and the periphery of cam disc 149. The outer
surface of cam ring 150 is cam shaped, as is
best shown in Figure 17¢, and includes a section
159 having the same radius as Geneva disc 154
and a section 160 of smaller radius. Helical
gear segment 155 (Figure 13), which is of the
same: thickness as gear (42, is mounted in.a
cut-out portion of gear 142 on studs 163 extend-
ing forwardly from cam disc. 149, This mem-

During the time .58
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ber is mounted in gear (42 so that the helical
gear portion thereof is concentric to the axis of
the head. shaft when gear: 142 is mounted
thereon. . : : .

“The left-hand -section of the assembly, as
viewed in Figure 17, is mounted on- Geneva disc
154 as a base. Guide disc 152 is mounted on top
of disc 154, as viewed in Figure 13, so that when
Geneva slides -153 are positioned in the slots 161
cut therein, the teeth 153a (Figure 17b) -of each
of the slides are positioned counterclockwise of
the notches 158a cut in the periphery of Geneva
disc. 154. A retaining disc 151 is then mounted
on top of guide dise 152, as viewed in Figure 13,
so that the pins 153b on Geneva slides 193 pro-
jeet through slots 15fa in retaining disc I51.
The three discs of this assembly are then riv-
eted together by rivets 162 (Figure 17). In all,
there are nine teeth mounted in guide disc 152
and there are a corresponding number of notch-
es cut’in the disc 154 and slots in retaining disc
{54. When the type wheel setting and register-
ing assembly is mounted on the head shaft 109,
pins 153b, which extend through the slots i51a
in retaining disc 151, extend into cam slot 157
in the .first section of the assembly.

Head shaft {09, which has a cut-out portion
164 (Figures 10 and 12) extending longitudi-
nally thereof, has a portion 165 of reduced di-
ameter which forms a bearing surface for gear
{42. There are two other portions {66 and. 6T
of still further reduced diameter in which' are
mounted. split collars, generally indicated at 168
and 169 (Figure 17) which hold the type wheel
setting and registering assembly in assembled
relationship with respect to shaft 109.  Gear
142, ag pointed out hereinabove, when the as-
sembly is mounted on shaft 109, is positioned on
portion 165 of shaft 109. : :
- The holes in the centers of retaining disc 154,
guide disc 152, and Geneva disc 154 are: of
slightly greater diameter than the diameter of
shaft 109, and they are mounted on the portion
{11 (Figure 10) of the head shaft. The section
of the assembly comprising discs {51, 152, and
154 is connected to the head shaft by split col-
lar 169 ‘which -is similar in construction to split
collar -168 (Figure 17d). This collar includes
two. portions which are of the same width as
reduced portion 1671 (Figure 10) on shaft {09
and which do not bridge the opening at the top
of cut-out portion 164. Shaft 109 has a key slot
1712 extending longitudinally thereof which co-
acts with a key 174 formed on portion i68b of
split collar 168. -

“When collar 168 is mounted on portion 167 of
shaft 108, the two portions of this collar-are
secured by screws to the assembly positioned to
the right thereof, as viewed: in Figure 17.  As
collar: 169 is similar in construction to collar 168
and as it has a key similar to key 1714 (Figure
17b) which coacts with the key slot 172 when
collar- 169 (Figure 17) is secured to.the left-
hand- section of :assembly 146, as viewed in Fig-
ure 17, this section of assembly 146 is connected
to and. thus rotates with head shaft 109.

Referring to Pigure 14 in which the type wheel
setting and-registering assembly 'is shown in
“home” or “rest” position before setting, it will
be noted.:thatithe pins 153b on Geneva slides
{53 are positioned in a portion 15T of cam slot
{57 of smaller radius than the portion 15Ta- of
cam slot 157 positioned uppermost in Figure 14,
During setting, the section of the assembly com-
prising retaining dise’ 16¢- (Pigures 10 'and 17),
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zuide disc 152, and Geneva dise 154 is held sta-
tionary as it is keyed to head shaft 108 which
during setting of the meter does not move. The
other section of the assembly is turned through
gear 142 by the right-hand differential setting
gear 146 (Figures 11 and 12) and moves in a
clockwise direction, as viewed in Figure 14. Thisg
causes the shoulder 157c (Figure 14) of cam slot
157 to act on pins 153b and move Geneva slides
153 outwardly until the pins 153b enter the por-
tion 157a of cam slot $57 having the greatest
radius.

It will be noted that there are nine Geneva
slides or one for each of the nine digits from
one to nine which must be registered as they
are printed. By rotating gear 142 and thus
turning cam slet 157, any number of Geneva
slides from one to nine may be moved outwardly.
It will be noted that the teeth 153¢ on slides
158 are so positioned on the slides that when a
slide is moved outwardly, the tooth is positioned
immediately counterclockwise of the noteh i54q
in cam disc 154 (Figures 14 and 17b) associ-
ated with it.

As described hereinabove, cam ring 150 (Figure
17¢) has one portion {59 of its periphery of con-
siderably greater radius than the other portion
180. When the type wheel setting and register-
ing assembly is in “home” or “rest” position be-

fore setting, as shown in Figure 14, the portion 159 :

of cam ring (50 (Figure 17¢) covers the same
angular area as the notches I54a in cam disc
154. When the section of the assembly including
gear 142, cam disc 149, and cam ring (58 (Fig-
ure 17) is rotated in a clockwise direction, as
viewed in Figure 14, the shoulder 1584 between
the portion {68. of smaller radius and the portion
159 of the greatest radius is moved from its cov-
ering position to consecutively uncover notches
in cam disc 154 (Figure 17a). It coacts with cam
slot 187 so that each time a Geneva slide is moved
outwardly into operative position, the shoulder
1832 moves clockwise and is positioned beyond the
notch with which the tooth is aligned so¢ that the
notch and tooth may act as a Geneva tooth and
notch to actuate transfer pinion 22ft.

Transfer pinion 221 is rotatably mounted on a
shaft 222 (Figures 4 and 14). ‘This shaft extends
longitudinally of the meter, and its axis is parallel
to the axis of shaft 189. Refetring to Figure 11,
the transfer pinion is of the standard type of
Geneva transfer pinion and includes four long
teeth 223 and four short teeth 224. Referring to
Figure 11, the short teeth 224 of transfer pinien
221 are of the same width as guide dise 152 and
are positioned in alignment with this disc when
transfer pinion 221 is mounted on shaft 222. The
right-hand ends of the long teeth, as may be
seen in Figure 11, are positioned immediately to
the left of gear 142, as viewed in thig figure, and
these teeth are of sufficient length {0 extend
across the edge of cam: disc {54. When a setting
is not made in the bank, then none of the Geneva
teeth 153¢ (Figure 14) are in a position to. strike
the short tooth 224 extending inwardly toward
the guide disc. During rotation of the shaft 108,
the long teeth slide on the periphery: of Geneva,
disc {54 (Figures 11 and 175 and cannot be ac-
cidentally tripped by one of the notches in this
disc because the long teeth also slide on the por-
tion 159 (Figures 14 and 17b) of cam ring {58
when the notched portion. of the disc 154 is
passing the transfer pinion.

When a setting is made in the bank; as shown
in Figure 17q, then each tooth in g raised posi-

5

10

70

£

Hon strikes'a short tooth of and thus trips the
Geneva transfer pinion. As described herein-
above, when a tooth is moved out into tripping
Dosition, the portion 158 of cam ring 150 baving
the greatest diameter is moved out of its covering
position with respect to a notch 158g in Geneva
disc 154 adjacent the tooth moved out. Upon
completion of setting the teeth moved out and the
notches exposed correspond to the digit selected.
Thus, after a setting is made, when the assembly
rotates with the head shaft, the raised teeth strike
the short teeth of the Geneva transfer pinion
actuating it, the long teeth of the transfer pin-
ion positioned counterclockwise of the short teetn
acted upon (Figure 17q) entering the notches
adjacent the operative teeth. Thus, any numbej
of teeth up to nine in assembly (46 may be placed
in operative condition during setting of the meter
and each time one of these teeth passes the trans-
fer pinion, it coacts with the transfer pinion to
move the transfer pinion a distance of two teeth.

Transfer pinion 224 (Figure 14) transfers the
amouns fed to it by the Geneva, teeth on assembly
146 through a spur gear 225 (Figure 11) con-
nected to its hub into an idler gear 22§ (Pigures
11 and 14) mounted on a shaft 221 extending
longitudmally of the meter parallel to shaft 222.
Gear 225 has twenty teeth on it and thus it moves
idler gear 226 a distance of five teeth each time
a tooth on assembly (45 actuates the transfer
pinion 221.

Head shaft 109 (Figures 2 and 9) has two bear-
ings 80 and {81 mounted thereon and secured
thereto by set screws 182 and {83. These bearings
have portions of reduced diameter 188aq and
18la (Figure 10) which are journaled in aligned
holes 184 and 185 in rear and front walls 18 and
21 of the framework, respectively. Bearing 180
has another portion of reduced diameter 180b
positioned forwardly of wall 18 on which is
mounted a cam disc {86. Cam disc 186 is secured
to bearing (80 and thus rotates with head shaft
109 (Figures 3 and 12).

Cam disc 186 actuates a cam arm (1871 (Figure
3) through a cam rolier |88 mounted on the inner
end of the cam arm. Cam arm 187 is mounted
on shaff 189 (Figure 2) which extends longitud-
inally of the meter parallel to shaft | 09 and has
its ends journaled'in front and rear walls 21 and
18. Longitudinal inovement of this. shaft with
respect to the meter is prevented by a pair of col-
lars 190 and 181 secured to shaft 189 by set
screws. The hub 18Ia¢ of cam arm 181 is con-
nected to shaft 189 by 3 set screw (Figure 3) and
cam roller {88 on the other end of cam arm 187
follows the periphery of cam disc 186 as the head
shaft (09 rotates and is resiliently urged into con-
tact therewith by a spring (not shown). The
Position of the head shaft shown in Figure 3 is
the “home” or “rest” position of the head shaft
and at this time it should be noted that cam roller
188 is positioned in a concave depression in the
periphery of cam disc 186. )

Shaft 189 (Figure 12) has an aligner detent
193 mounted therecn and secured thereto by a
set screw 194 (Fisures 2 and 4). Detent 193
coacts with aligner disc 123 (Figures 15 and 16)
to positively align - differentia] assembly 106
(Figure 2) on one digit even: though a setting
knob is inadvertently held in an intermediate
position and thus align the complete gear trains
leading from the differential to the type wheel
in the printing head and to the registers, Aligner
disc 123, as is best. shown in Figures 18, has ten
teeth providing ten notches between the teeth or
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one for each of the ten digits ‘from zero to nine
that the parts of a bank may be positioned in.
After setting has taken place, as soon as the
shaft {99 (Figure 3) starts to turn, cam roller
188 and thus cam arm I87 are cammed in a
clockwise direction.  This rocks shaft 189 and
causes detent 193 to enter one of the notches of
the aligner disc (Figures 11 and 16) and thus
align the gear trains leading from the differen-
tial assembly. Accordingly, it may be seen that
the meter is not dependent for alignment on
detent 85 and ratchet wheel T4 (Figure 12) but
is provided with positive mechanical alignment,

- Referring to bearing (8t (Figure 10) which
mounts the head shaft in front wall 21, it has
a portion of reduced diameter i18f{b on which a
~ gear 195 is mounted. -A gear 196 (Figures 2, 11,
and 12), the hub of which is connected to differ-
ential shaft 209 by a set sérew, meshes with gear
195°and thus gears the differential shaft 209 and
the head shaft 109 together Accordmgly, when-
ever the head shaft is driven, differential sha.ft
209 is driven through this gear train.

As described hereinabove, gear 142 (Figures
10,12, 17, and 18), which forms the base of one
section of the type setting ‘and registering as-
sembly 146, has a helical gear segment 155
mounted in and secured to it. Gear (42 and
its gear segment 155 are rotatably mounted on
shaft 109 in reduced portion 165 (Figure 10).
This permits the teeth of the helical gear seg-
mrent 155 to mesh with teeth of a helical gear 197
(Figures 10, 12, and 17) mounted on a shaft (98
extending transversely across the cut-out por-
tion 164 (Figure 12) of the head shaft.” A spur
gear 199 (Figure '10) is mounted on and secured
to the hub 200 of helical gear 191. The teeth
of this gear 199 mesh with the teeth 201 (Figure
9) on a rack bar 202 which is mounted in the
cut-out portion 164 (Figures 9 and 10) of head
shaft 109 on a pair of pins 203-and 204 (Figure
9) extending transversely across the head shaft.
These pins pass through longitudinal slots 205
and 208 in the rack bar-202 permitting the rack
bar to be moved longitudinally with respect to
head shaft 199 by spur gear 199.

The forward ‘end of rack bar 202 (Figure 9)
extends downwardly and thence forwardly after
passing through front wall 2i. Its forward end
has teeth 207 on the upper edge thereof which
mesh with the teeth on the lower end of a
sprocket 208 pivotally mounted on the head shaft
189 on a shaft 210 extendmg transversely across
the head shaft 109. The upper edge of sprocket
208 has ten teeth 211 thereon which mesh with
the teeth of a type wheel 212. Type wheel 212
is pivotally mounted on a shaft mounted on a
bracket, generally indicated at 215, which is
secured to the outer end of head shaft 209 by
serews 216 (Figure 4). Each of the teeth of type
wheel 212 (Figure 9) carries a digit in raised fype
thereon which when it is positioned in the open-
ing 217 in the rearwardly extending portion 215a
of bracket 215 prints at the end of half of revolu-
tion of the head shaft by coacting with a platen
diagrammatically shown at 218. Thus as gear
142 is turned with' respect to head shaft 109
(Figures 12,17, and 17a) its gear segment 155
acts through helical gear 197 and spur gear 199
(Figure 10) to move rack bar 202 outwardly.
As the rack bar 202 moves outwardly (Figure 9)
it acts through sprocket 208 to set type wheel
212.

In operatlon, referrmg to Figures 11 and 12,
when the setting knob:8 is left in its forward or
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zero position on the housmg (Figure 1, the gear
traln leading from gear 68 through gear 92a,
nested shaft 92, gear 92b, and the differential
assembly 106 to gear 142 of the’ type wheel set~
ting ‘and registering assembly 146 is not moved.
At this time ‘the Geneva’ slides 153 (Figure 14)
carrying teeth {63a are’in the positions shown
in this figure.” ‘Head shaft 108 (Figure 11) is
then driven through couplmg 230 from a source
of power passing through a single revolution
clutch (not shown) ‘each time the meter is
tripped. When the head shaft turns in a
counterclockwise direction, as viewed in Figure
14, cam rollér {88 (Figure 3) is cammed out of
the concave por tion of cam disc 186 so that shaft
189 is rocked, “This causes aligner detent §93
(Figures 12 and 16) to' move into the zero notch
in aligner disc 123. As ‘aligner disc 123 is secured
to setting gear (10 (Pigure  15) ‘and sun gear
{11-and as these parts are rotatably mounted on
the bushing (17 to which the differential pinion
support is connected; sun geal A 1s held sta-
tionary by the allgner detent.

: At the same time gear {95 (Pigure 2), which is
connected to head shaft 109, begins driving differ-
ential shaft 209 through gear §96. This drives
the differential pmion ‘support - 1§12 through its
bushing {17 (Flgure ‘15) ‘which is keyed to this
shaft and as sun gear {fI is held stationary, the
differential p1nions drive sun gear 115 as pinion
{13 rides around stationary sun gear 1il. As
sun gear |15 is connected to setting gear 16 and
as setting gear 116 (Figure 12) meshes with gear
i42 of assembly 146, gear 142 is driven as the head
shaft 109 makes ,its revolution. The gear ratio
between gear 195, gear 196, the differential assem-
bly 106, and gear 142 is such that gear 142 is driven
at ‘the same -rate of speed as head shaft 109.
Thus, the section of the assembly connected fo
shaft 109 compnsmg discs 151, 152, and 154
rotates in unison with gear ‘142 and associated
parts each time the meter is tripped to print a
stamp The gear train which positively drives
gear I42 from the head shaft 109 effectively pre-
vents any -movement between the two sections
of ‘the assembly which might change the setting

of ‘the teeth' 153a on' slides 183 in the assembly
and the’ settmg ‘of the type wheels in the head
of the meter.-

“Whena setting is made by moving setting knob
8 toward the rear of the meter (Figure 1) gear
68 (Figures’li-and 12) turns setting gear {10
of the dlfferential assembly 106 through gear 92a,
sleeve 92,'and gear 92b. ‘As gear (10 turns, sun
gear ‘1 turns'with'it. ‘During setting of the
meter, shaft 209 is stationary because it is geared
to the head shaft 108 through the gears 195 and
196 (Figure 2).  Accordingly, the differential
pinion support 112 (Figure 15), which is con-
nected to shaft 209 through bushmg {11, is held
stationary and the drive passes through sun gear
{it, pinion 113, pinion 114, and sun gear (15
1nto the settmg ‘gear 116. Setting gear 116
meshes with gear 142 (Figure 12) and turns this
gear in a clockwise direction, as viewed in Figure
14. This causes cam slot 157 (Figure 17a), which
moves with gear 142 to move as many teeth 153a
out into operative position as are indicated on
the indicator wheel at the top of the housing
(Figure 1) which indicates the amount of move-
ment given to setting knob 8.

At the same time the teeth are being moved
into operative position during setting, gear seg-
ment 155 (Figure 14) is acting through helical
gear 197 (Figures 9 and 10), spur gear 199, rack
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bar 202, and sprocket 208, to set type wheel 212,
Type wheel 212 is in zero position at zero setting
of the setting knob 8 and the gear train just
described hereinabove is such that each time
during setting a tooth 153a (Figure 14) is moved
out into operative pesition with respect to the
transfer pinion 221, the type wheel is moved a dis~-
tance of one tooth so that the next higher digit
prints when the meter is tripped.

When the clutch is fripped, cam disc 186 again
acts through roller 188 (Figure 3), arm {87, and
shaft 189 to move the aligner detent into a notch
in the aligner disc {23 (Figure 16). This locks
the setting of the bank and then through the gear
train described hereingbove including gears 195
and 196 (Figure 2), gear 142 of the type wheel
setting and registering assembly 146 is driven at
the same rate of speed as the head shaft., During
this revolution, the teeth £53a (Figure 17a) which
were moved out into operative position during
setting act on the transfer pinion 221 to rotate
it a distance of two teeth for each operative
Geneva tooth. As described hereinabove, idler
gear 226 (Figure 11) which feeds inte both the
ascending and descending registers is driven a
total of five teeth by gear 225 each time one of
the teeth on assembly #46 acts on the transfer
pinion 22f{. Thus mechanism is shown which
sets the type wheels in the printing head and sets
assembly (48 to register the amount being printed.
Both of these settings are oeked in the positions
in which they have been set as soon as the meter
is tripped, thus insuring that the meter prints
the amount set and registers the amount being
printed. R

As stated hereinabove, the meter has four banks
of the type just described. Specific details of the
mounting of these four banks in the meter and
their interrelation therein will now be given.

Referring now to Figure 5, the framework in-
cludes a casting, generally indicated at 16, com-
prising a base plate 11, a rear wall {8, and a pair
of supports 19 and 20 extending rearwardly from
wall 8. Supports 18 and 20 (Figure 4) are
parallel to each other amnd are perpendicularly
positioned with respeet to wall- i18. A front wall
2t (Pigure 9) is secured to the forward. edge
t1a (Figure 5) of base plate 7 by a- series of
screws 22 (Figure 3). Extending rearwardly
from the upper edge of front wall 21 adjacent
the outer edges thereof (Pigure 4) are a pair of
spacing rods 23 amd 24. 'These rods extend
hbetween the front and rear walls 21 and 18 of
the framework to maintain them in parallel
relationship with respect to each other and are
held in position by screws 23a¢ and 24a (Figures
4and "), )

Supports 19 and 20 (Pigures 4 and 5), which ex-
tend rearwardly from rear wall ¥8, have a pair of
bosses 19¢ and 20a formed thereon. These
hosses, together with the lower portions of sup-
ports 9 and 20, form & seat for a supporting plate,
generally indicated at 26 (Figure 5¢). Support-
ing plate 25 (Figure 5) is parallel to the rear wall
{8 of the framework and is secured to bosses 18a
and 2%a and the lower portions of supports 19 and
20 by screws. 26.

Setting knobs 1, 8, 9, and #0 (Pigure 7) are se-
cured to setting blocks 31 32, 33; and 34. These
setting blocks, which are similar in eenstruction,
are mounted for longitudinal movement. with re-
spect to the meter on guide bars 35, 36, 37, 38,
and 39 (Figures 7 aindt 14). These guide bars are
rectangularly shaped in cross section and have
reduced ends, such as ends 35a and 38b on guide
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bar 3% (Figure 7) which fit into -rectangular
shaped openings extending through the rear and
front walls 18 and 2i. These bars are parallel
with respect to each other and each juxtaposed
pair of bars fit in grooves similar to grooves 3ia
and 3tb extending longitudinally through the side
wall of the setting block 31 (Figure 7a) thus
mounting the setting blocks for longitudinal
movement with respect to the meter.

Mounted between: each juxtaposed pair of guide
bars are a series of shafts 2%, 28, 29, and 30.
These shafts are mounted in the same plane as
the guide bars and each is journaled in aligned
bearings in front wall 21, rear wali 18, and sup-
port plate 28. The rear portions of each of these
shafts is reduced in diameter - immediately in
front of rear wall 18 and the reduced portions of
the shafts extend through rear wall 18 and sup-
port plate 25 Each of shafts 27, 28, 29, and 30
extends through a bere in its respective setting
block, and has spiral grooves thereon which co-
act with a shoe mounted in each setting block to
cause each shaft to be turned as its setting block
is moved longitudinally with respect to the meter.
As the coaction between each setting block and
its shaft is substantially similar, specific descrip-
tion of the turning of a shaft by a setting block
will be limited to the turning of shaft 27 by set-
ting block 31.

Setting block 31 has a vertical bore 40 (Figure
Ta) extending downwardly therein below the hole
41 through which shaft 21 passes. Bore 40 re-
ceives a cylindrically shaped setting shoe, gen-
erally indicated at 42, having an actuating ridge
43 formed thereon. Shoe 42 is rotatably seated
in the bottom of bore 40 and its ridge 43 extends
upwardly into the spiral groove of shaft 21. As
block 31 is moved lengitudinally with respect to
the meter (Figure 7), rotational movement of the
block is prevented by the guide bars on which it
slides and thus the ridge on shoe 42 (Figure 7a)
coacts with the spiral greove in shaft 27 to cause
shaft 27 to rotate as the setting block is moved
with respect to the meter. Thus as each setting
block is moved during setting of the meter, each
of shafts 27, 28, 289, and 30 is rotated proportion-
ally to the amount of movement of its setting
block.

Referring to Figures 7 and 9, a series of bevel
gears 45, 46, 47, and 48 are secured by set screws
to the rear ends of shafts 21, 28, 29, and 30. Each
of these gears coacts with a bevel gear rotatably
mounted on a shaff 44 mounted on supports 19
and 20. Transverse movement of shaft 44 with
respect to supports 19 and 28 is prevented by a
pair of collars 49 and 50 which are secured to
shaft 44 by set screws. Each of the bevel gears
51, 52, 53, and 54 have spur gears 83, 56, 57, and
58 mounted on and secured to their hubs. The
bevel gears are held in spaced relationship with
respect to each other by spacing sleeves mounted
on shaft 44 which insure preper engagement of
each related pair of bevel gears.

Spur gears §5, 56, 57, and 58 each mesh with
the spur gears of a series of indicator wheels 59,
60, 61, and 62 (Figure 4) mounted on a shaft §3
(Figure 9) which extends through: and is support-
ed by supports 18 and 28. Indicator wheels 59,
60, 61, and 62 are rotatably mounted on shaft
63 and are held in spaced relationship thereon by
spaeing sleeves (not-shown) sothat the spur gears
thereon (Figure 4) mesh with spur gears 55, 56,
5T, and 58 (Figure 7). Thus each time a setting
block is meved longitudinally with respect to the

75 meter, the bevel gear on the inner end of the shaft
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coacting with the setting: block -is turned an
amount proportional to the amount of movement
of the setting block. ' As the bevel gears on the
end of the shafts being-turned are directly geared
to the indicator wheels (Figure 4), the indicator
wheels indicate the setting of the setting knobs.

Referring to Figure 4, it can be seen that set-
ting knobs 1, 8, 9, and 10 extend upwardly through
slots in a plate 65 secured to the meter framework
by screws 66.  The length of the slots in plate 65
and the pitch of the spiral grooves onshafts 27, 28,
29, and 30 is such that when the knobs are moved
from the forward ends of the grooves:to the rear
ends thereof, the digits shown by the.indicator
wheels will move from zero up to nine.... -

To maintain alignment of the spiral shafts 21T
28, 29, and 30, and the indicator wheels so that
the digits thereon will be properly aligned with
the cut-out portions 64 in plate 65, each shaft is
provided with a ratchet wheel which coacts with
a detent to align the shaft correctly for each digit.
Referring to Figures 7 and 8, shafts 27, 29,28,
and 30 have:ratchet wheels 12, 13, 74, and 15
mounted thereon. .Ratchet wheels: 72 :and T4
are positioned adjacent the rear surface-of rear
wall 18 and their hubs which extend rearwardly
therefrom are secured to shafts 27 and 28 by set
screws. Ratchet wheels .73 and 15 on shafts 29
and 30 are positioned rearwardly of the hubs of
ratchet wheels 72 and 14 and the hubs of ratchet
wheels 13 and 15 extend forwardly toward rear
wall 18. Detents 16 and T1 (Figure 8) are ro-
tatably mounted on shafts 27 and 28 in alignment
with ratchet wheels 13 and 15 (Figure 7). These
detents are resiliently urged intc contact with
the ratchet wheels on shafts 29 and 39. (Figure 8)
by springs 18.-and 79 which extend between lugs
extending forwardly from the detents and two
pins 80 and 81 which extend rearwardly from rear
wall i8. These detents:are held in proper-align-
ment with their respective ratchet wheels by spac-
ing collars 82 and 83 (Figure 7). . n
- Ratchet wheels 12 and T4 coact with detents
84 and 85 pivotally mounted on shafts 29 and 33,
respectively. These detents are-similar in con-
struction to the detents shown in Figure 8 and
are resiliently urged into contact with their re-
spective ratchet wheels by springs 86 and 87 which
act between lugs extending rearwardly from each

of these detents and pins 80 and 8{ mentioned -

hereinabove. - Each ratchet wheel which is secured
to its respective shaft by a set screw is so-aligned
with its shaft that when a detent is positioned
between.two of its teeth, the digit showing in the
window 88 (Figure 1) on the indicator wheel as-
sociated with the ratchet wheel isin proper align-
ment with its window. - : . R
Referring to Figures 7 and 9, a series of spur
gears 671, 68, 69, and 10 (Figure 6) are mounted
on shafts 21, 28, 29, and 30 between support plate
25 and rear wall 18. -The hub'of eachof these
gears-is pinned.to its respective shaft and the
gears are positioned in staggered relationship with
respect to each: other, R S
. Referring to Figures 6, 9,-and 14, a shaft 89
extending longitudinally of the machine:is mount-
ed in bearings on front wall 21 and support plate
25. - This shaft carries a series of nested shafts
99, 81, 92, and 93 which are rotatably mounted
on shaft 89 and rotatably mounted with respect
to each other. The rear ends of each of these
shafts have spur gears 80a, 91a, 92¢, and 83a (Fig-
ure 9) thereon which are of the same diameter
and have the same number of teeth. - A series of
spur gears 90b, 81b; 92b, and 93d are . mourited on:
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and secured to the forward ends of nested shafts
90, 91, 92, and 93. A pair of collars 94 and 95
secured to shaft 89 by set screws prevent longi-
tudinal movement of shaft 89 with respect to the
meter and hold the nested shafts in assembled
relationship. -Spacers 96, 87, and 98 are provided
between the gears at the forward ends of the
nested shafts and washers 99, 100, {01, and §02
are provided between the gears at the rear ends
of the shafts to insure proper alignment of the
gears. Gears 9la and 92a are driven directly by
spur gears 69 and 8 (Figure 6) and gears 80a and
93¢ (Pigure 9) are driven by gears 67 and 10 (Fig-
ure 6) through idler gears 103 and 1064.

Referring to Figure 7, it will be noted that the
spiral grooves on shafts 27 and 30 run in opposite
directions from the grooves on shafts 28 and 29.
Thus shafts 27 and 30 are turned by their setting
blocks in opposite directions from shafts 28 and
29, This ensures all of the nested shafts (Figure
9) being turned in the same.direction as the drive
from shafts 2T and 30 passes through idler gears
103 and 104 (Figure 6) before passing into the
spur gears 90g and 93¢ connected to nested shafts

Each of the spur gears on the forward ends of
nested shafts 99, 91, 92, and 93 (Figures 9 and 18)
meshes with and drives a gear connected to the
sun gear of a differential assembly. These differ-
ential assemblies are generally indicated at- 195,
106, 107, and 108 and are mounted on a shait 209
(Figures 2 and 14), the ends of which are jour-
naled in bearings in front wall 2f and rear wall
18. All of these assemblies are substantially simi-
lar in construction to differential assembly 105,
the parts and operation of which have been spe-
cifically described hereinabove.

As pointed out hereinabove, one of the differen-
tial assemblies described hereinabove is mounted
on shaft 209 (Figures 2 and 18) for each of the
four nested shaft gears 80b, 9ib, 92b, and 93D.
The differential pinion supports of each of these
assemblies 105, 106, 107, and 108 (Figure 2) is
keyed to shaft 209 by a key 125 (Figure 14). These

5 assemblies are maintained in proper alignment

on shaft 209 by collars 126, 27, 128, and 129.
When the assemblies are mounted on shaft 209,
nested shaft gear 90b (Figures 9 and 18) meshes
with and drives left-hand setting gear 133 of dif-
ferential pinion assembly 108; nested shaft gear
91b meshes with and drives left-hand setting gear
134 of differential assembly (07; nested shaft
gear -93b meshes with left-hand setting gear 135
of differential assembly 108, and as described
hereinabove, gear 92b meshes with and drives
gear 110 of assembly 106. The right-hand set-
ting gears 137, 138, 116, and 138 (Figure 2) of the
differential assemblies engage and drive the set-
ting gears 140, 141, 142, and 143 of the four type
wheel seétting and registering assemblies, generally
indicated at 144, 145, 146, and (47. S

As is best shown in Figures 2 and 14 and as de~
scribed hereinabove, an aligner shaft (88 having
its ends journaled in front wall 21 and rear wall
18 carries four aligner detents 260, 281, 192, and
262. Each of these aligner detents coacts with an
aligner disc mounted on the differential assem-
bly associated therewith. Detents 269, 261, and
262 are all actuated at the same time as detent
193 or at the beginning of the turning of the head
shaft 109, At this time each detent moves into
one of the notches in the aligner disc associated
therewith and both aligns and locks the settings
made in each bank by the setting knob associated
therewith. S B
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Each of type wheel setting and registering as-
semblies (44, 145, and 14T is similar in eonstruc-
tion and operation to assembly 143, as described
hereinabove. Each assembly includes a setting
gear, a helical gear segment, a cam ring, a cam
disc, a retaining disc, a guide disc, and a Geneva,
disc. As each bank is set by its setting knob, the
helical gear segments in each setting gear act
through the helical gears mounted in the cut-
out porticn 164 of head shaft 185 to set the type
wheel associated therewith in the printing head
of the meter. Thus, helical gear 235 (Figure 10)
isactuated by the gear segment in gear (43, helical
gear 235 is actuated by the gear segment in gear
141, and helical gear 237 is actuated by the gear
segment in gear {46. It will be noted that helical
gears 235, 197, 236, and 237 (Figure 10) are posi-
tioned in the center portion of the cut-out por-
tion 164 of head shaft {69. These gears are po-
sitioned in staggered relationship with respect to
each other and each gear is mounted on a shaft
mounted on and extending transversely acrosg the
head shaft 109.

Each of helical gears 235, 238, and 237 has a
Spur gear, namely, spur gears 240, 241, and 242,
mounted on and connected to its hub. Spur gears
248, 241, and 242 coact with rack bars 243, 244,
and 245, similar to rack bar 262 (Figures 4, 9, Sa,
and 10, and with sprockets 268¢, 2085, and 288c,
similar to sprocket 208, to move type wheels 212g,
212D, and 2(2c associated therewith to g position
corresponding to the position of the sething knobs.
Rack bars 243, 244, and 245 (Figure 10) are
mounted on pins 203 and 204 (Figure 9) and the

bars are held in spaced relationship with respect s

to each other, as shown in Figure 10, by spaeer
sleeves and washers mounted on pins 293 and
204. Thus as each type wheel setting and regis-
tering assembly is actuated by the setting knoly
associated therewith, the type wheel inr the print-
ing head associated with the same assembly is
set so that it prints the amount set by the setting
knob.

The Geneva teeth on each of assemblies 144,
145, and (47 which actuate the transfer pinions,
generally indicated at 250, 251, and 252, respee-
tively (Figure 4), are set and actuated in the
same manner as the teeth {53a¢ associateg with
assembly 146, as described hereinabove, Thus
during setting, any number of teeth in each bank
from one to nine may be moved out into opera-
tive position and as each of the teeth on an as-
sembly passes a bank’s transfer pinion, it meves
the transfer pinion a distance of two teeth. As
the spur gears 253, 254, and 255 associated with
transfer pinions 258, 25f, and 252 have twenty
teeth like spur gear 225, a total of five teeth are
fed into the register idler gears, generally indi-
cated at 256, 257, and 258 for each of the com-
ponent parts of each of the numbers being print-
ed by each bank.

Referring now to Figures 20 through 25, in
which one of the meter registers is shown and to
Figure 20 in particular, each of idler gears 256,
251, 226, and 258 feeds into a register assembly
including a pair of sun gears ang an indicator
wheel having two differential pinions mounted:
thereon. The units idler gear 256 feeds into the:
indicator wheel assembly, generally indicated at.
210, the tens idler gear 257 feeds into the indi-
cator wheel assembly, generally indicated at 21 k,
the dollars idler gear 226 feeds into the indicator
wheel assembly 272, and the tens of dollars idler
gear 258 feeds into the indicator whesl assembly;.
generally indicated at 273.
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Referring first to indbcater wheel assembly 218,
the indicator wheel 2 (Plgure 24) is rotatably
mounted on a. bushing 218 mounted on the regis-
ter shaft 284. Indiemtor wheel 214 has two sun
gear bores 216 and 21¥ eut into the opposite sides
thereof comcentric to the axis of rotation of the
indicator wiweel. These bores are made to re-
ceive two sum gears 27% and 219 (Figures 21 and
24y which are retatably moumnted on bushing 21%
on opposite sides of indicator wheel 214. Sun
gear 118, which has twenty teeth, has a gear 288
mounted on and eonmected to its hub and this
gear is connected tothe framework of the nieter
So that both gears are held stationary at all
times. The: sun. gear 218, which has twenty
teeth, has a spur gear 28f mounted on and con-
hected te #s hub. This gear has twenty-five
teeth.

Indicator wheel 2M has two: other bores 282
and 283 (Figure 23) extending inte the body of
the indicator wheel from opposite sides thereof,
These bores 782 and 28% are in overlapping rela-
tionship with respect. to €ach other (Figure 23)
and bore 282 overlaps sun gear bore 216 and bore
283 overlaps sunt gear bore 211, Differentia]
pinfons 284 and 285 are rotatably mounted on
pins 286 and 28F (Plgure 25) mounted on the
indicator wheel 2T, When sun gears 278 and
219 and the indicator wheel 21£ are in assembled
relatioriship, the differential pinions 284 and 285,
which mesh at the peint bores 282 and 283 (Pig-
ure 23> overlap, mesh with sun gears 218 and
218 (Figures 2I a@nd 28y, respectively. Thus,
when sun gear 239 {s turned by idler gear 25§
acting through gear 28(, indicator wheel 214,
which In fact is & plnetary support for the
differential pimions, is rotated ag pinion 284 runs
o1 stationary sum gear 218,

As described Meretnabove, idler gear 256 (Fig-

» ure 20) Is turned & distance of five teeth for each

unit of one in the number being printed. As gear
256 meshes with gear 28f which has 25 teeth and
the surt gear 219 eonnected to gear 281 has twenty
teeth, the sun gear moves four teeth cach time
a unit is fed into indicator wheel assembly 270.
There are ten digits on indicator whee] 274 and
thus as sun gear 218 15 stationary when sun gear
213 moves a distance of four teeth then the indi-
cator wheel 214 moves g distance of two teeth
Oor one unit,

Referring to Maure 20, & transfer pinion shaft
288 has a series of standard Geneva transfer
pinions, generally indicated af 289, 291, and 292
rotatably mounted thereon which carry over tens
from each indicator whee] tg the: next higher one.
The long or sHding teeth 289 (Figures 20 and
22) of transfer pinion 289 slide ont the periphery
of indicator wheel 2}%. A pair of Geneva carry-
over teeth 284 are mounted on the right-hand side
of indicator wheel 21£ as viewed in Figures 20 and
24 and these teeth are in radial alignment (Fig-
ure 20) with the short. teeth 289b of the Geneva
transfer pinion. :

Referring to Figure 14, Geneva, transfer pinion
221 is driven in & elockwise direction by assembly
148, This drives idler gear 22§ in a counter-
clockwise direction. Idler gear 25§ is driven in
the same directiorn: as gear 228 and in turn drives
indicator wheet 2 M. a. eounterclockwise direc-
tion, as viewed i Piguirs 4, acting throuvgh gears
281, 271 and pinions 288 and 284,

As the indlcatéd figure in the window 295 in
housing 1t (Pigures I and 32y passes from zero
to nine, the leading tooth 184a of Géneva teeth
284 strikey: & stwors teoth of transfer pinion 289,
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“This turns the transfer pinion a distance of two
teeth, the long tooth on the transfer pinion en-
tering @ notch 296 (Figures 23 and 24) in the pe-
riphery of indicator wheel 274 and entering the
space between Geneva teeth 294,

Geneva pinion 289 is turned in a clockwise di~
rection, as viewed in Figure 22, when a carry-
over is effected by Geneva teeth 294, and a spur
gear 300 (Figures 20 and 22) mounted on and
connected to the hub of transfer pinion 289 turns
with it. Spur gear 300 has twenty teeth and thus
is moved a distance of five teeth each time a
carry-over is effected because the Geneva pinion
which has eight teeth is turned two teeth or one-
quarter of a revolution by a carry-over.

Spur gear 300 meshes with and drives a gear
301 mounted on and connected to the hub of a
sun gear 302 of indicator wheel assembly 2Tf.
Sun gear 302 and spur gear 301 are rotatably
mounted on a bushing similar to bushing 215
(Figure 24) on shaft 280 and the remainder of
assembly 27Ti is similar in construction to assem-
bly 270.

In operation, units may be fed into both spur
gears 281 and 304 at the same time through idler
gears 256 and 257. This drives the sun gears
278 and 303 and if a carry-over is not taking
place, both sun gears 278 and 362 are held sta-
tionary, sun gear 218 being held by mechanical
means on the meter and sun gear 302 is held
stationary by its association with transfer pinion
289 through spur gears 301 and 300. When a
carry-over takes place, then spur gear 308 drives
spur gear 301 a total of five teeth. As sun gear
302 has twenty teeth, it is moved a distance of
four teeth. If at this time units are being fed
into this indicator wheel assembly by idler gear
257 then sun gear 303 is also turned a distance
of four teeth in the same direction. At this time
because both sun gears are turned together the
indicator wheel 211 is moved a distance of four
teeth thus registering the carry-over from the
units wheel at the same time it is registering the
unit being fed into it by idler gear 25T.

Tf idler gear 257 is not feeding units into the
indicator wheel assembly 271, then sun gear 303
is held stationary by idler gear 257. Accordingly,
when there is a carry-over from the units indi-
cator wheel then spur gear 301 is moved a distance
of five teeth, sun gear 392 having twenty teeth
moves a distance of four teeth and the differential
then coacts with the stationary sun gear 383 to
move the indicator wheel two teeth or one digit.
Thus a carry-over may be readily made at any
time during the operation of the register.

The operation of indicator wheel assemblies
272 and 213 is the same as the operation of indi-
cator wheel assemblies 270 and 271. Tens are
carried over from assembly 271 to assembly 272
by Geneva transfer pinion 291 and tens are car-
ried from assembly 272 to assembly 213 by Geneva
transfer pinion 292. In this register units may
be fed into all four gssemblies at the same time
and carry-overs are made from one assembly to
another whenever they oceur.

The transfer pinion 325 actuated by assembly
213 feeds into a standard indicator wheel 328.
This wheel carries over tens accumulated by it to
another standard indicator wheel 327 through a
transfer pinion 328. ‘Any number of wheels may
be added to the register, the total depending on
the largest accumulated total that is desired.
Furthermore, the indicator wheel assemblies may
consist of any number above 2 pair, the limit be-
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ing determined only by the number of banks feed-
ing into the register. .

The descending and ascending registers 14 and
15 (Figure 14) are of similar construction, the
indicator wheel idler gears 256, 257, 226, and 258
(Figure 19) driving spur gears in aligned indi-
cator whee] assemblies in both registers at the
same time and in the same direction. The only
difference between the ascending and descending
registers 15 and 14 ig that the digits on their in-
dicator wheels run in opposite directions.

A zero lock (not shown) of any well known
type may be used in conjunction with register 14
to lock the meter when this register reaches zero
setting. Thus the register may be loaded with a
certain sum by a post office clerk and when this
sum is exhausted the zero lock is actuated to pre-
vent further use of the meter. To reset register
14, the transfer pinion shaft 288 which is mount-
ed on a pair of arms 354 and 351 (Figures 3, 4,
and 19) is raised. Arms 350 and 351 are pivotaliy
mounted at their inner ends to the front and rear
walls of the framework thus permitting shaft 288
to be raised. Raising shaft 288 moves the trans-
fer pinions and their associated spur gears there-
on out of meshing engagement with the indi-
cator wheel assembly spur gears. At this time the
indicator wheels may be set at any desired sum.
Thus it is very easy for a post office clerk to
reset the meter through door 355 (Figure 1).

Thus it will be seen that an efficient and prac-
tical meter has been disclosed in which the sev-
eral objects hereinabove mentioned as well as
many others are successfully accomplished. The
gear train from the meter to the type wheels in
the head is always in mesh and the mechanism
described hereinabove accurately prints the
amount set and registers the amount printed.
Turthermore, an efficient and practical register is
disclosed. Carry-overs in this register may be
made while units are being fed into the indicator
whee] assembly to which the carry-over is being
made. Thus a register is disclosed which both
registers any sum and carries over the tens ac-
cumulated as the sum is being registered.

As many possible embodiments may be made
of the above invention all without departing from
the scope of the invention it is to be understood
that all matter hereinbefore set forth, or shown
in the accompanying drawings, is to be inter-
preted as illustrative and not in a limiting sense.

I claim:

1. In a value printing and registering mecha-
nism, in combination, a cyclically operated head
shaft, printing means mounted on said head
shaft, said printing means including a type wheel
for printing digits from zero to nine, a register,
an assembly mounted on said head shaft, said
assembly including setting and registering sec-
tions, said setting section being rotatably
mounted on said head shaft, an internal helical
gear on one of said sections coacting with mecha-
nism mounted on said head shaft for setting
said type wheel when said section is moved rela-
tively to said head shaft, means securing the
registering section to said head shaft, means on
said last-mentioned section conditioned for reg-
istration during relative movement of said sec-
tions with respect to each other, and means for
transferring the amount set in said last-men-
tioned section to said register when said head
shaft is rotated during the printing operation.

2. In g value printing and registering mecha-
nism, in combination, a eyclically operated head
shaft, printing means mounted on said head
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shaft, a register, an assembly moutited on said
head shaft, said assembly including registering
and setting sections, said setting section being
rotatably mounted on said head shaft, internal
helical gear means mounted on the setting seec-
tion of said assembly, a gear meshing with said
internal helical gear means mounted on said
head shaft, a rack mounted on said head shaft
operated by said gear, means operatively con-
necting said rack to said printing means, where-
by when said setting section is rotated with re-
spect to said head shaft said printing means is
set, means securing the registering section to said
head shaft, means on said registering section
conditioned for registration during relative
movement of said sections with respect to each
other, and means for transferring the amount
set in said registering section to said register
when said head shaft rotates during the printing
operation.

3. In a value printing and registering mecha-
nism, in combination, a cyclically operated head
shaft, printing means mounted on said head
shaft, a register, an assembly mounted on said
head shaft, said assembly including registering
and setting sections, said setting section being
rotatably mounted on said head shaft, internal
helical gear means mounted on the setting sec-
tion of said assembly, a gear meshing with said
internal helical gear means mounted on said
head shaft, a rack mounted on said head shaft
operated by said gear, means operatively con-
necting said rack to said printing means, where-
by when said setting section is rotated with re-
spect to said head shaft said printing means is
set, means securing the registering section to said
head shaft, means on said registering section
conditioned for registration during relative
movement of said sections with respect to each
other, means for transferring the amount set in
said registering section to said register when said
head shaft rotates during the printing opera-
tion, and driving means actuated by said head
shaft for driving said setting section at the same
rate of rotation as said head shaft during each
cyclical operation.

4. In a value printing and registering mecha-
nism, in combination, a cyclically operated head
shaft, printing means mounted on said head

shaft, said printing means including a printing i

element settable for printing disits from zero to
nine, a register, an assembly mounted on said
head shaft including registering and setting sec-
tions, said registering section being connected to
said head shaft, means operatively connecting
said registering section to said register, means
operatively connecting the setting section to said
printing element, means for moving said setting
section relative to said register section, move-
ment of said setting section relative to the reg-
ister section setting the printing element in the
printing means and means connected to said reg-
istering section for causing registration of the
amount of the digit set for printing on said print-
ing element, the transfer of said last-mentioned
amount taking place during the cyclical opera-
tion of said printing means, a gear mounted on
said head shaft, a second shaft, gear means
mounted on said second shaft meshing with said
first-mentioned gear, means operatively con-
necting said gear means to said setting section,
said gear means driving said setting section dur-
ing a cyclical operation at the same rate of speed
as said head shaft.

5. In a value printing and registering mecha-
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nism, in combination, a framework, a head shaft
rotatably mounted on said framework, head shaft
driving means, said last-mentioned means driving
said head shaft through a single revolution each
time a printing operation is effected, settable nu-
merical printing means mounted on said head
shaft, a register, manually controlled means
mounted on and rotatable with respect to said
head shaft for setting said numerica] printing
means and for transferring the amount set on said
printing means to said register when said printing
is effected, and gear means driven by said head
shaft, said gear means being operatively con-
nected to said manually controlled means, said
gear means driving said manually controlled
means at the same rate of speed as said head
shaft, whereby the setting of said manually con-
trolled means is kept by positive means during
each eycle of operation.

6. In a value printing and registering mecha-
nism, in combination, a cyclically operated head
shaft, printing means for printing digits from
zero to nine mounted on said head shaft, an as-
Sembly mounted on said head shaft, said as-
sembly including registering and setting sections,
said registering section being connected to said
head shaft and said setting section being rotat-
ably mounted thereon, means operatively con-
necting said setting section and said printing
means, said setting section when rotated with re-
spect to said head shaft setting said printing
means, a register, a plurality of teeth mounted
on said registering section, said teeth being op-
eratively connected to said setting section to per-
mit them to be moved into operative position by
rotation of said setting section, means forming a
plurality of notches in the periphery of said reg-
istering section, one notch being positioned ad-
jacent each tooth, shield means actuated by said
setting section for covering said notches, said
shield means being moved out of covering posi-
tion with respect to a notch as the tocth related
to the notch is moved into operative position, a
register and gear means operatively connected to

5 said register and actuated during a cyclical op-

eration by those teeth which have been moved
into operative position, said notches controlling
the operation of said gear means-and said shield
means preventing said gear means being acciden-
tally tripped by one of said notches when its re~
lated tooth is not in operative position,

7. In a value printing and registering mecha-
nism in combination, a cyclically operated head
shaft, printing means for printing digits from zero
to nine mounted on said head shaft, an assem-
bly mounted on said head shaft, said assembly in-
cluding registering and setting sections, said reg-
istering section being connected to said head
shaft and said setting section being rotatably
mounted thereon, means operatively connecting
sald setting section and said printing means, said
setting section when rotated with respect to said
head shaft setting said printing means, a regis-
ter, a plurality of teeth mounted on said regis-
tering section, said teeth being operatively con-
nected to said setting section and being moved in-
to operative position upon rotation of said setting
section with respect to said registering section,
means forming a plurality of notches in the pe-
riphery of said registering section, one notch be-
ing positioned adjacent each tooth, shield means
actuated by said setting section for covering said
notches, said shield means being moved out of
covering position with respect to a notch as the
tooth related to the noteh is moved into operative
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position, and a Geneva transfer pinion including
four long and four short teeth operatively asso-
ciated with said registering section and said reg-
ister, the short teeth on said pinion being actu-
ated by the settable teeth on the registering sec-
tion and the four long teeth extending across the
periphery of the registering section, said notches
controlling the operation of said Geneva transfer
pinion and said shield means preventing said
Geneva transfer pinion from being accidentally
tripped by one of said notches when its related
tooth is not in operative position.

8. In a value printing and registering mecha-
nism, in combination, a cyclically operated head
shaft, printing means for printing digits from
zero to nine mounted on said head shaft, gear
means rotatably mounted on said head shaft,
manually controlled means for actuating said
gear means, gear means operatively connecting
said first-mentioned gear means and said print-
ing means, and differential gear means driven by
said head shaft for driving said first-mentioned
gear means at the rate of rotation of said head
shaft during each cyclical operation.

9. In a value printing and registering mecha-
nism, in combination, a cyclically operated head
shaft, printing means for printing digits from
zero to nine mounted on said head shaft, gear
means rotatably mounted on said head shaft,
manually operable differential gear means for
actuating said first-mentioned gear means to
set said printing means, means operatively con-
necting said first-mentioned gear means and said
printing means, said printing means being set
when said last-mentioned gear means is rotated
with respect to said head shaft, and mechanism
operatively connecting said head shaft and said
differential means, said head shaft driving said
first-mentioned gear means at the same rate of
rotation as said head shaft during each cyclical
operation.

10. In a value printing and registering mech-
anism, in combination, a cyclically operated head
shaft, printing means for printing digits from zero

to nine mounted on said head shaft, gear means =

rotatably mounted on said head shaft, manually
operable differential gear means for actuating
said first mentioned gear means to set said print-
ing means, means operatively connecting said
first-mentioned gear means and said printing
means, said printing means being set when said
last mentioned gear means is rotated with re-
spect to said head shaft, means for locking one
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side of said differential gear means during each
cyclical operation, and means operatively con-
necting said head shaft and said differential gear
means at the side which is not locked during a
cyclical operation for driving said first mentioned
gear means at the same rate of rotation as said
head shaft during each cyclical opertion.

11. In a value printing and registering mech-
anism, in combination, a cyclically operated head
shaft, printing means for printing digits from
zero to nine mounted on said head shaft, ah as-
sembly mounted on said head shaft, said assem-
bly including setting and registering sections, said
setting section including a gear rotatably mount-
ed on said head shaft and said registering section
being connected to said head shaft, means oper-
atively connecting said setting section to said
printing means, manually operable differential
gear means for actuating said setting section to
set said printing means, said printing means be-
ing set when said setting section is rotated with
respect to said head shaft, means for locking one
side of said differential gear means during each
cyclical operation, mechanism operatively con-
nected to said head shaft and to said differential
gear means for driving said setting section at the
same rate of rotation as said head shaft during
each cyclical operation, a register, means on said
registering section conditioned for registration
during the setting of said setting section, and
means for transferring the sum set in said regis-
tering section into said register during each cy-
clical operation.

FREDERICK Q. RAST.
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