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UNITED STATES PATENT OFFICE.

SLARENCE E. BEACH AND HERMAN W. DOUGHTY, OF BINGHAMTON, NEW YORK,
ASSIGNORS, BY MESNE ASSIGNMENTS, TO THE GAMEWELL FIRE ALARM TELE-
GRAPH COMPANY, A CORPORATION OF NEW YORK. -

VARIABLE-SIGNAL TB.ANSMITTER.

1,237,234,

Specification of Letters Patent.

Patented Aug. 14,1917,

Application filed August 7, 1914, Serial No. 855,632,

To all whom it may concern:

Be it known that wey Cragexce E. Beacn
and Hermax W, Dooeury, citizens of the
United - States, residing at Binghamton, in

the county of Broome dnd State of New.

York, have invented ‘certain new and useful
Improvements in Variable-Signal Transmit-
ters, of which the following is a specification.
This invention relates to transmitters such
as are suitable for control station fire alarm
telegraph systems or other service where it
is desirable to provide facilities for the rapid
manual formulation of various signals.
This invention is particularly adapted to

.the type of such transmitters which is pro-

vided with operating liandles or knobs for
use, in.the formulation of different signals,

| by adjusting the various handles to the par-
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ticular digit desired and then initiating the

operation of the transmitter by any suitable

mechanism. ) :
When such a tramsmitter acts to formulate

a signal comprisinng two or more digits, it

is customary to have the pause or interval
between the last stroke of one digit and the
first ‘stroke of the following digit substan-
tially “greater than the interval between the
strokes within any digit, and it is also cus-

_tomary to arrange such transmitters so that

if caused to repeat the digits, the pause from
the last stroke of the last digit to the first
stroke of the first digit in the next succeed-
ing repetition. of such digits will be sub-
stantially greater than the pause between the
last stroke of any other than the last digit
and the first stroke of the digit transmitted
next thereafter. ‘
One type of such transmitters is ordinarily
provided with sectors -and their associated

parts mounted in siitable relation with a

front plate having slots of such length that
any one sector may be so adjusted as to per-

mit the transmission of from one to ten con-.

secutive strokes.in tlie formulation of the
portion of the signal represented by such
sector. :

On the front plate of such a transmitter,
suitable indicating marks are provided along
tlie slots to aid the operator, and when the

setting handle has been moyed for the pur-

pose-of formulating a signal and is then re-
leased, 1t is automatically returned to the

transmitters heret

be evenly spaced at comparatively widely
separated points in a straight line within an
area conveniently reached by the opdeator,
thus increasing the accuracy and rapidity of
the formulation of a signal by rendering it
unnecessary to slowly and deliberately ad-
just the setting handles in order to stop them
within extremely narrow limits.

When the indicating marks are compara-
tively widely separated an experienced oper-
ator is greatly assisted by his sense .of posi-
tion, which enables him to adjust the setting
handles for the desired number of “strokes
without careful visual observation, as he
unconsciously -associates a certain digit with
a certain position of the handles.

‘The indicating marks for as many as ten
strokes may be thus widely separated and

the variation in the unit of angular motion
“of the sectors may readily be compensated

for in the design of the apparatus, since this
rariation for ten divisions would not be as
great . as the minimum unit of angular
motion. o
It is sometimes desirable to be able to for-
mulate a signal having more than ten con-
secutive strokes, and while a sector may be
so constructed that it may be adjusted to
permit the transmission of more than ten
consecutive strokes, yet in the use of a see-
tor so constructed, the facility of adjustment
and symmetrical appearance of the trans-
mitter would be seriously impaired. -
For example, when the number of strokes
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is greatly increased, the .wvariation in the

units of angular’ motion would become so
great that. the indicating marks could no

longer readily be evenly spaced, thus con--

90

fusing the sense of position of the operator -

and. delaying- his work in formulating a
signal and increasing the chance of error.

The drea necessarily occupied by these
marks would further be more than propor-
tionately increased; thus' not only covering
an excessive aren but greatly detracting from
the symmetri
ratus,

The starting mee

hanlsm provided upon
fore used, whether of the
other features of this in-
rly apply, or of other types,
ucted that although a cer-

type to which
vention partien
has been so con

tain movement of such starting mechanism

cul appearance of the appa--
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would set the transmitter in motion, a fur-
ther movement of such mechanism was re-
quired to assure the complete transmission
of the digits to which the transmitter was

- sety and the movement of said starting mech-

anism to various points would result in se-
curing the transmission. of the digits vary-
ing numbers of times, so that there is con-
stant danger that when the operator is act-
ing under stress of hasté or excitement, he
would either fail to move the starting mech-

anism- far enough to secure the transmission °

of the digits the desired number of times or
that he would move ‘such mechanism so far
as to cause such digits to be repeated a larger
number of times than intended. '

In the use of variable signal transmitters,
occasions arise that after the transmitter
has been set for certain- digits and has been
started to transmit said gigits for a plu-
rality of repetitions; said transmitter is

urgently needed for the transmission of a

more important signal, especially when such

"a transmitter has been set in motion for

purposes of test or demonstration, but trans-
mitters heretofore provided have embodied
no means for abruptly clearing them of the
signal to which they are set, and restoring
the parts to normal condition, so that they
msy be set for the more urgent signal with-
oul awaiting the completion of the number

- of oyoles of the operation of the transmitter
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to which it was set, — '
One of the objects of this invention is to
rovide means for formulating a signal hav-
1ng moere than ten consecutive strokes with-
out, changing the construction of the sectors
and without injuriously affecting the acen-
racy and rapidity of the work of an opera-
tor by varying the location of the indicating
marks and also without destroying the sym-
metrical appearance of the transmitter.
Another object of this invention is to pro-
videa transmitter of the character described
having starting ‘mechanism consisting of
separately operable members so connected
with the transmitting mechanisnr that when
oue of these members is operated, such trans-
mitter will consecutively transmit the re-
ective digits to which the setting handles
?gr the sectors have been set, while if other
of said members are operated it will set the
transmitter in motion to repeat said series,
so that, for instance, when reléased by the

5 use of one of said members. the series of

digits will be transmitted once; when re-
leased by another member, twice; when re-
leased by another member, three times, etc.,
these members being so constructed and ar-
ranged that any movement of said members
which is sufficient to set the transmitter in
motion will assuredly set it in motion for

the number of repetitions represented by

said member.
A further object of this invention is to

1,237,284

provide means which may be appliéd to any
form of variable signal transmitter whereby
when said transmitter has been set in motion

for the repetition of certain digits a given -

number of times, such setting can be quickly
cleared  and the transmitter -promptly
brought to rest in condition to be set for
and started to’ transmit a different signal
by a simple movement of a single part.
Other objects of this invention are to pro-
vide a form of variable signal transmitter
which will be positive and effective in action
and which is adapted to be more "economi-.
cally manufactured and will require legs
skilled supervision than other like trans-
mitters heretofore devised, and other objects

.are described in the following specification

and more
claims, ‘
In constructing this invention, a coupling

particularly pointed out in the
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means is provided, which, when manually .

set in one position, relatively so adjusts
two of the sectors associated with the set-

ting handles that when the transmitter is -

set in motion, the mechanism codperating
with such sectors will cavise the pauses be-
tween all of the strokes transmitted thereby

- to be of the duration which the transmitter

is intended to provide between the consecu-
tive strokes of any digit to which it may be
set, and the num{er of consecutive strokes
transmitted will be represented by the sum
of the digits to which said handles are set.

Starting mechanism is provided, consist-
ing of a plurality of manually operable
members so connected to the transmitter
structure that the manual movement of an
one of said members will release the trans-
mitter mechanism from its detent.

In connection with these manually oper-
able members, latching means is provided
for holding them in the position to -which
they may be manually moved, and means
operated by the transmitter’ in running is
so applied to such latching means that the
detent will only be rendered effective to
stop the mechanism of the transmitter at
the conclusion of the number of cycles rep-
resented by the particular manually oper-
a}:)lg member which has been manually oper-
ated. ‘

The latching means is so applied to the
manually operable members that none of
said members may be moved to the posi-
tion which will cause the detent to be dis-
engaged from the transmitter mecharism
without such member being caught’ by -its
latch. «

In the preferred form of this invention
shown in the accompanying drawings ‘and

. hereinafter described, the manually oper-

able members are so interlocked that when
one of said members is manually operated
it carries with it all of the members (if
any) representing a lesser number of cycles
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of operation of the transmitter than that
represetited by the member so operated,
all of said. members being provided with
Jatching means so applied that they will be
5. held aftm‘-suuh manual operation as will
result in the withdrawal of the transmitter
letent. and the dlsen gaging means operated
by the transmitter in running is so applied
to sald latching means that “at the end of
pach cv(-lp of the operation of said trans-
mitter the one of said latches will be dis-
engaged which holds the manually operable
member then standing in operated position
which renvesents th«* trredtest number of
cycles. ,

For. quickly vlmmng: the transmitter of
any signal to ‘which it has been s
qtormg the manually operable members to
their normal position, an unlatching means
is provided which is connected to the latch-
ing means of all the manually operable mem-
bers except the member which will be last
released by the disengaging méans operated
by thé running of the trandmitter at the con-
clusion of each cycle thereof, so that at the
conclusion of the current cyele of said trans-
mitter mechanismy, said latching means will
be withdrawn from the last of the mannally
operable members and the detent rendered
effective, and each of the setting handles
provided for adjusting the transmitter to the
particular digits desired are connected by
restoring mechanism tending to move said
setting handles -and the parts  associated
5 _therewith
ferred to as “setting mechanism”) to the
position representing an absence of strokes
for the digit represented by such setting
mechanism (which ‘p(mtmn will be herel«n
after referred to'as the “unset position”).~ -

A locating mechanism and a latch are pro-
vided for ,ach setting mechanism arranged.
,to peumt movement of the seftmg mecha-

ism-away from said unset position and .to
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dr»'unst the tendencv of the restoring mech-
anism to move said setting mech unsm to-
ward its unset position.
. The unlatching means provided for man-
60
. allv operable ‘members of the starting mech-
“‘anjsm is dlsoarranged to simultaneously dis-
-~ engage the locating mechanism and locatmg
" .. latches of all the settihp mechanisms and
55 thereby permit said mechanisms to be moved
to their unset posmon by . the restorlng
mechanism. ’

- The locating mechanism and locatmg"

lat(,hos are so relatively constructed th‘lf:
when once so disengaged they cannot again
be brought into such relation as to hold any
of the setting » réchanisms against the tend-
ency of the rest()ung ‘mechanisms until all
of said setting mechanismg have been maoved
“to unset position, means bemg pre. ed for
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fentures of this invention,. but we

-in combination with each othes,

{(which will be hereinafter re-

old said setting mechanism at certain points.

tal unlatching of all but one of ‘the manu-’

3

bringing sald locating mechanism and Jo( at-
ing latches into effective c()l‘reldtmn Y
of the, setting nmc]nn]sms- are in their nnset
position, ‘
A geparate tripping means is provided for
causing the disengagement of the locating

méchanism and the locat;ng Jatches v hen- -

ever the detent for the transmitter mecha-

. nisim is moved to its effective position.

Suitable sectors are associated in suitable
relation. with the various manual setting
mechanisms, together with such gearing and
other mechanism as will suitably control and
operate said seéctors and canse the operation

-of suitable circuit changing means.

In order that this invention may be better
understood, the drawings snnexed to and
forming part of this spééification show a
form Qf transmitter embodying the various
do ﬂot
hmlt ourselves to the construction shown, ag
it is evident that the features of this inven-
tion may be applied, either sgparately or
to various
other forms of transmitters; and we do not
limit ourselves to the construction or}design
of parts shown in the drawings herginafter

. described, as the same are given mewly for

the clearer Jlluqtr-ltmn of this invention, and
many changes in construction and arrange-
ment and msertmn or ornission of parts roay
be. made without departmg from the spirit
of this invention.

In the aecompanying dmwm gs, in which
like characters of reference denotc the same
parts thmughout-

. Figure 1 1s a left side elcvatmn. partly in

[

- section and with one frame plate removed,

of a sector transmitter showing this in-
vention a,pplmd thereto;

Fig. 2is a rlght side elevamon, partly in
section

TFig. 3 is a front wew of such a. trans-
mitter:

Fig. 4 is a plan view showing the means

for shlftmg the racks;

T1g. 5 is an enl: up;cd view of the first sec-
tor and mssouattd parts;
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Fig, 6 is a sectlon on the line A A of ‘

'1’1,«: r.

Iﬂg 7 is an enlarged view of a portion ot
the fourth digit sector and associated parts;
Tig, 8 is a section on the line B B of

Fig. T;

Fig. 9 is an enlarged view of the round
rause sector and associated parts;

Fig..10 is a further enlarged view of the
flexible pause arm associated Wwith the cou-
pler mechanism; ‘

Fig. 11 is a sectlon on thc line ¢ C of
Fig. 10;

Fig. 12 is an enlarged verticgl

) sectional
view of the trmpmo' means; '

Fig. 13 is a plan view thewoi
Fig. 14 is,

4 sectional wcw on the line D D

115
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of Fig. 1 showing the restoring mecha-
nism; )

Fig. 15 is a plan view of a detail of the
coupling means; and .
. Fig. 16 is a. plan. view of a detail of the
unlatching means, . e

In Fig. 3, 1 is the base which supports the

- frame plates 2 and 3, which in turn, carry

10

15

the mechanism of the transmitter.”

In Fig. 1, 4 is the sector shaft which ex-

tends across the transmitter, 5 is the first

_digit sector which is loosely mounted upon
‘said shaft and is adjustable by means of the

left-hand setting handle 17* shown in Fig. 3,
and other similar digit sectors are similarly

mounted- upon the same shaft and provided
with corresponding associated parts adapt-

" ing them to be adjusted by means of the set-

20

ting handles 172, 17* and 17¢; but as the con-
struction and arrangement of the other digit
sectors and their associated mechanism may

be understood from the illustration and de-.

. scription: of the first digit sector and its

-30
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associated mechanism, in the interests of

brevity and clearness, the other sectors and
their associated parts are not indicated in

Fig. 1, and will only be hereinafter briefly -

réferred to. , .

The rim of each sector is provided with a
flange which has a series ofp ratchet teeth 6
cut therein. At the end of the series of
teeth, upon each of thedigit sectors, the flange
1s cut away. 24 is a flexible pause arm rig-
idly secured to the pause shaft 28. The free
end of this pause arm extends toward and

to one side of the sector 5, and other cor-

responding pause arms are attached to the

same shaft in like manner and similarly lo-

cated with relation to the other sectors. 7 is
a pause pin- extending from one side of the
sector 5 and adapted to engage with and
operate its associated pause arm 24 when the
sector is in a certain position. The pause
arm 24 is shown as being rendered laterally
flexible by constructing it from thin mate-
rial, as indicated in Figs. 10 and 11.

~ The shaft 8 shown in Fig. 1 extends across

the transmitter below the sector shaft 4, and

" in suitable relation to each sector there is

mounted upon this shaft a sector spring 9
which is so constructed and applied that the

force tending to move the sectors in clock- .

- wise direction is practically constant at all

55
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times, whether this force is mainly due to
the weight of the sector when its center of
gravity is to the right of its point of sup-
port, as shown in Fig. 1, or to the increased
pressure of the spring when the sector is in
a position where its center of gravity has
been moved to the left, due to the movement
of the sector in counter - clockwise direc-
tion.

For adjusting each of the digit sectors, a
setting arm 10 is so mounted upon the shaft
4 that a portion of said arm will lie in the

1,287,284

path of an offset end of the sector, as shown
in Fig. 6, in which the setting arm 10 is
shown in the path of sector 5. =

One end of each setting arm is mou.ted
upon the shaft 4 and is provided with a
slot permitting suitable motion of the arm
in the line of its longitudinal axis, and the
other end of each setting arm is connected
by a suitable pivot stud with a carriage pro-
vided therefor, : : :

The carriage 11 shown in Fig. 1 is pro- -

vided for controlling the position of the set-

‘ting arm 10 cobperating with sector 5 and

is operable by bandle 174, similar. carriag_fss :
?

being controlled by setting handles 172, 1
and 174, -

Each of the carriages is adapted to move
upon a suitable vertical guide, the vertical
guide 12 shown in Fig. 1 being provided for
the carriage 11, ‘ _

"Each of the carriages is connected with a

‘revoluble drum 16 by means of a flexible

ribbon 15, and each drum is equipped with a
restoring spring 164, tending to rotate such
drum in a direction which will raise the
carriage. In Figs. 1 and 14, the dial 18 is

-shown, said- dial moving with said drum 16.

The shaft upon which the drums are
mourited is secured against rotation and the
drums are loosely mounted thereon, and suit-

able indicating numbers are provided around -

the periphery of each dial 13. In suitable
relation to these numbers openings are pro-

.vided in the front plate 14 (see Fig. 3), so

that when any setting handle is adjusted for
a certain figure, the same figure upon its dial
will be presented to view through the open-
ing in the front plate. )

The restoring spring 16* is suitably con-
nected between the drum 16 and its shaft
and is of ‘such strength that it will raise the
carriage 11 and connected parts against ‘the
force of gravity.

1In suitable relation with each carriage is
provided a rack plate 20 having ratchet teeth
19, and a locating latch 18 is mounted in
each carriage for engaging the teeth of said
rack plate, the construction and arrangement
of these parts being shown in Fig. 1, in
which the rack plate 20 is shown as being

‘mounted in suitable relation to the carriage

11 and is adapted to be engaged by the locat-
ing latch 18 carried by said carriage 11.
- The ratchet teeth 19 in the rack plate 20

are of such form as to arrest the movement,

of the carriage in one directoin but to per-
mit it to be freely moved in the other direc-
tion. The spring 18* tends to hold the locat-
ing latch 18 in the path of the teeth 19, but
this latch may be withdrawn from the path
of said teeth by means of the rod 11°, which
is loosely mounted in the carriage 11, and
may be operated by the'setting handle 171
Th= engagement between latch 18 and the
rod 11* is such that thz lateh 18 may vibrate
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in p‘a‘ssi_ng over the teeth 19 without moving
said rod 11% but the rod 11* may be pulled
forward by means of the handle 17%, to a

.point where it will withdraw the latch’ 18

from: the path of the teeth 19, the spring 11°
being provided for normally holding the rod
11* out of engagement with the lateh 18,
The travel of the free end of the latch 18
permitted by the rod 11°* is greater than the
depth of the teeth 19, so that when the rack

. plate 20 is swung out of the path of said

16

20

25

latch 18, said latch will be mowed by the
spring 18* past the bottom of the notches
of the teeth 19 and thereby prevent said
rack plate 20 swinging .to a position whick
will bring the teeth 19 into the path of the
latch 18 until the carriage 11 moves to a
point which brings said latch 18 opposite
the noteh 19*, when, owing to the extra depth
of noteh 192, said latch 18 will no longer ob-
struct the movernent of the rack plate 20.

" Suitable supports 21 extend across the

transmitter above and below the rack plates

90, said rack plates being pivotally mounted.

between said supports 21 near the edge of
said rack plates farthest from the ratchet
teeth 19, so as to permit said rack plates to
swing into and out of the path of locating

"latches 18 coiperating therewith, and to

' 30
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. connected

thereby form disengageable locating mecha-
nism.’ : ‘
A link 125 forms a connecting means for
the free edges of the rack plates 20, and an
extension of said link is provided with a
notch 196 (see Fig. 4). A spring 150 is
with the link 125 and tends to
move said link in the direction which will
bring the rack plates 20 in the path of their

codperating locating latches 18, thereby.

forming means tending to adjust the loeat-
ing. mechanism to engaged position. '
A bracket 127 i5 mounted on the frame

_plate 3 in suitable relation to the notch 126°

9), a shaft 128 heing journaled in
Jet and carrying the arm 129,

(see Fig
1l T

. Ne

. .mounted 2 pin 130 adapted to engage the

50
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notch 126 (sée also I, '4). . :
The arm 131 (see Fig. 18) is mounied

upon the shaft 128 and moves with the arm *
199. An arm 182 carried by the shaft 128

and moving with the arm 29 extends at.one
gide of and past the rod 100. A dog 133

(see Figs. 2 and 12) is pivoted at 134 in.

the rod 100 in suitable relation to the arm
132, so that the free ¢énd of said dog may
engagé said arm at certain times, thereby
forming tripping means for ine disengage-
able locating mechanism, and a stop-pin 135
is mounted in the path of the tail 136 of the

"dog 183, thereby forming disengaging means

for said tripping mesus, said tail being so
shaped that when the rod 100 is 1n the posi-
tion shown in Fig. 2, the free end of the dog

. the free end of the arm 129 is’

183 will be held out of the path of the arm

132. A spring 137 carried by the rod 108 is .

so applied to.the dog 133 as to tend. to swin,
the free end of said dog into the path o
the arm 132. ' o
A three-arm bell crank 138 (see also Fig.

9) 'is pivoted at 139, a spring 140. being so.
applied to one arm of said bell crank as to:

70

tend to swing said arm against the stop-pia.

141.

‘said bell crank with the arm 131 carried by

the shaft 128, the slot 143 in the end of said

A link .142 connects another arm of- *

75

link being. of such length as to permit the -

arm 131 to move far enough to swing the
rock plates 20 out of engagement with. their
cobperating latches 18, without moving the
bell crank 138, :

A rod 144 is mounted at one end in the
bracket 145 to slide freely therethrough and

the other end of said rod is pivoted to an

arm of the bell crank-138, Pins 146 are
mounted in the rod 144 in suitable relation
to the latch dogs 1097, 2,3, 4 so that when the

rod 144 is moved downwardly, suitable por--
-tions of the latch dogs 1092, %, + will be en- -

gaged by their associated pins. 146, and
said latch dogs will be thereby disengaged
from their cotperating latch arms 108,
The pin 146 mounted on the rod 144 near
the latch dog 109* is so short that said pin

‘may. pass said lateh dog without engaging
“therewith (see o

Fig. 16). _

~“An arm 147 moving with the detachable
bar 112* extends in the path of the pin 146
nearest to latch dog 109, and said arm 147
bears such relation to the latch dog 109,
that when the rod 144 is being depressed
for the purpose ‘of* disengaging the latch
dogs 1093, %, * from their associated latch

arms 108, the bar 112® will be moved out-of-

the path of its codperating lug 111 before

" the latch dog 109? commences to rise in re-

gponse to such movement of the rod 144.
The rod 148 is mounted 'in the plate 14 to

- -pass freely "therethrough and one end of

gaid rod is pivoted to the arm of the bell
erank 188 to which the link 142 is pivoted,

and the other end of said rod 148 is pro- -
. vided with the unlatching button 149.
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The teeth 19 (see Fig. 1) are-so spac‘g;d“b

as to be adapted to hold the: carriage 11

115

opposite any one of the indicating marks -

provided on the front plate 14 (see Fig. 3),
an extended blank space “being provided
above the tooth corresponding with the
upper indicating mark, and a correspond-
ing extension of the slot irj the front plate
above this mark being provided to permit
the carriage 11 to move upward far enongh
to bring the pause pin 7 to the left of the
free end of the pause arm 24 (as shown in
Fig. 1) when the carriage 11 has not been
moved down far enough to permit the latch
18 to engage with eny of the teeth 19, and
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the deep notch 19 is located in such posi-

- tion that it will be engaged by the locating
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latch 18 when the carriage is in such high-
est or unset position, the other carriages,
rack plates, slots and codperating parts be-
ing similarly arranged.

The carriage 11 and setting arm 10 are
shown in solid lines in Fig. 1 in the position
they would occupy when adjusted for the
transmission of ten strokes, and these parts
are shown in dotted lines, in the same figure,
in their normal or nnset position.

The mechanism for actuating and holding
the various sectors being substantially alike,
ond as a showing of all these parts in one
figure would unduly complicate the drawing,
Fig. 1 only shows necessary parls for co-
operation with the first digit sector 5, and it
will be understood that the following de-

“scription of parts cobperating with sector 5

correspondingly applies to equivalent parts
provided. for codperation with the other
digit sectors.

The shaft 25 extends across the trans-
mitter and has loosely mounted thereon a re-

taining pawl 22, having a -projection adapt-’

ed to engage with the teeth 6 carried by the
sector 5.

An eccentric shaft 27 extends across the
transmitter and bears suitable eccentrics 26,
one of which is mounted in suitable relation
to each of the sectors. The eccentric arm 23
is mounted upon eccentric 26 and said arm is
provided with a lifting pin 29, of such
length as to reach past the retaining pawl
22 and be adapted to be engaged by an arm
mounted beyond said retaining pawl 22 (see
Fig. 8). An opening 22* is provided in the
retaining pawl 22 in such position and of
such shape as to permit the lifting pin 29
to reciprocate freely therein.

A projection is provided near the free end
of the eccentric arm 23 which is adapted to
sc engage the teeth 6 on sector 5 that upon
the rotation of eccentric 26, the sector 5 will

- be rotated in, counter-clockwise direction

against gravity and the pressure of spring

9. The construction of the retaining pawl

22 and the opening 22 therein is such that
when the sector 5 has been moved by the ec-
centric arm 23, the action of this retaining
pawl will prevent the sector from moving in
the opposite- direction during the return
stroke of the eccentric arm, » .

The throw of the eccentric 6 is such that
the arm 23 reciprocates through a, distance
greater than the distance between any two
of the teeth 6, but not so great as twice that
aistane.

For the purpose of successively rendering
effective the retairing pawls and eccentric
arms for the various sectors, an actuatin
arm 57 (see Fig. 5} is mounted by the side
of each retaining pawl, all of said actuating
arms being so.connected as to mdve together,

“ciated with its sector will remain in et

“tion, one of the sectors may be pre

. 1,287,234

and said arms being set- with a progressive
angualar displacement so that when the free

rend of the one of these arms which codp-

erates with the retaining pawl associated

with the sector which may be adjusted by -

the setting handle 17%is held on a plane with
the top of said sector, the free ends of the
actuating arms associated with the other sec-
tors will be a sultable distancs akove the
tops of said sectors, and if the free end of
the actuating arm 57 associated with the re-
taining pawl which cobperates with the sec-
tor which may be adjusted by the setting
handle 172 is held on a plane with the top
of said sector, the free ends of the sctuating
arms associated with the sectors whick may
be adjusted by the setting handles 17° and
17+ will be a suitable distance above the tops
of said sectors, and the same will be true of
the relation between the actuating arms as-
sociated with the sectors which may he ad-
justed by the setting handles 172 and 17+
A lug 58 extends over the portion of the
teeth 6 which are cut upon the flange of the

sector 5 (as best shown in Fig. 8), and the’

purpose of this lug is to support the arm 57
of which it forms a part, so long as the
flange of its cobperating sector lies within
its path.

Similar. lugs are provided upon each of
the actuating arms, so that while any given

sector is being moved in counter-clockwise

_direction (Fig. 1), its flange will cause jts

cotperating actuating arm to hold the actu-
ating arms associated with the sectors lo-
cated to the right of such actuated sector
{looking at the front of the transmitter) in
such position that the retaining pawls and
eccentric arms associated with the other sec-
tors will be held ont of engagement with the

_teeth thereof; but as soon as the movement

of the actuated sector has brought its #1
ont of the path of the lug of its cobperating
actuating arm, such arm will be permitted
to drop and thereby bring the sctuating and
holding mechanism for the sector located
next to the right into operstive condition.
1t is evident that after any actuating
BT drops below the plane of the rim «
sociated sector, the retaining pawl

position until such actuating arm 57 is
raised to a plane above its associuted fange
and therefore said flange will be held out ot

the path of the lug or its actuating nrm nngil 12

said arm=has been so raised.

For the purpose of measuring the silent
‘epeli-.

interval immediately preceding each
ided
with additional pause pins snd as herein

-shown a sector is provided which is not sub-
‘ject to the control of any of the setiing

handles or carriages, but having a plurality
of pause pins and adjustable means for ren-

dering a greater or smaller number of said !
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pause pins éffective so that the duration of
this silent period may be suitably adjusted.

This additional sector is shown in Fig. 9
and comprises the sector 77 pivoted on the
shaft 4 and provided with a spring 9 act-

ing in like manner to the springs 9 » pplied

to the digit sectors.
A downwardly extending arm 78 is car-
ried by the sector 77 and the free end of

this arm is adapted to engage with the shaft .

8 and thereby limit the rotation.of the sector
77 in one direction. : . o
- A plurality of pause pins 7 are earrvied by
the sector in suitable relation to .its pause
arm 24 so as to influence this arm in a man-
ner similar to that describéd in’ connection
with sector 5, these pins being so located
with reference to each other that when the

- sector 77 is moved counter-clockwise, one of

20

30

35

40

45

50

55

60

these pins will raise and support its co-
operating pause arm 24, and thereafter the
continded movement of the sector 77 coun-
ter-clockwise will cause other pause pins to
successively support said pause arm; a sufi-
cient. niynber of these pins being provided
to prodnce the longest silent period for
which it may be desived to adjust the trang-
mitter, , :
An wem 87 0s mounted in suitable relation
to the seetor 77 and is provided at its free

end with a series of notehes 88 spaged at the.

same angular distance as the teeth of the
sector 77. . v

A voller 89 is suitably mounted near the
free end of the armiv 87, for a purpose here-
inafter deseribed: i

A spring~90 is secured to the sector 77 by
means of the serews or rvivets 91, and a
block 92 is secured to the spring 90 near
the free end tlicréof, said block being adapt-
ed to engage with iiny one of the notclies 88,
and the free end of said spring is so formed
ns: to facilitate manual disengagement of
this block from said notcehes.

“'Fhe eceentric arm 23? is similar in con-

. struction and operation, to the eccentric arm

23 already described.

The retaining pawl 22! is similar in con-
struction to the retaining pawl: 22 already
deseribed, and is pivoted on the shaft:25.

A Iatch 79 is pivoted on the frame at 80
and comprises the bell crank arims 81 and 82,
the arm 81 being provided neay its free end
with.a ledge from the end of which a slant-

Jing face extends to the end of said-arim.

A pin 83 is mounted upon. the retaining
pawl 22* in such relation to the ledge car-
ried by the arm 81 that said ledge may en-

“gnge with this pin and thereby support the
Jetaining pawl 22! out of engagement with
“the. teeth of the sector 77 and carry the ec-
“ventric nrm 28% by means of its lifting pin

29 out-of-engagement with said teeth.
A spring 84 4s so applied to the latch 79

s do tend 4o move the arm 81 of said latch

7

. toward the pin 83, thus bringing the ledge
under said pin whenever the pin is above
said ledge and tending to hold the retainin
pawl 22! in engagement with the teeth o

“the sector 77 by means of the slanting face

when the pin is below the ledge.

The arm 82 of the latch T9 extend: toward
the shaft 25 and is of such form as to adapt
it to he engaged by an arm carried by saud
shaft 25 so as to move the arm 81 away
from the pin 83.

Pin 93 is mounted in the path of the arm
81 and is adapted to restrict the movenient
of said arm away from the pin 83. ‘

A resetting lever 85 is secured to the shaft
25 to move therewith and the free end of

70

saicd lever has a slanting face adapted to -

‘be moved in the path of a pin 86 earried
by the cecentric arm 23% and so formed that

when said face is in the path of said pinand ¢

the eccentric 26 is in ‘one position the ec-
centric arm 23" may engage the teeth of ‘the
sector 77 but when sald eccentrie 26 is in
“another
lever- 83 will hold the - cecentric arm 23
high enongh to cause the lifting pin 29 to
ratse the retaining pawl 220 high enough to

bring the pin 83 above the ledge carried by

the arm & and thereby bring both"the ve-
taliing pawl and cccentrie arm out of en-
gagement with the teeth of the sector 77.
N4 B " . 1o v

I'lie lower face of the lever 85 has formed

thereina eam face 151 and a shioulder 153
adapted to be engaged by the rvoller 89 to

be moved: thereby. so that when the roller

position the slanting face of - the.

]
o

90

05

100

89 is Drought against. the shoulder 153 it °

will raise the resetting-lever 83 to a point
where the pin 86 will not be operatively
affected by -the slanting end of said resetting
lever 85; and the lower face of said lever
85 between the shoulder 153 and the cam
face 151 has a radial surface 152 adapted to
maintain said vesetting arm $3 in the posi-
tion to which it is raised by engagement of
the voller 89 with the shoilder 133 diiring
the movement -of “the sector ¥7 represente

by one of the teeth of said sector, w ereupon
said roller 89 will be brought into engage-
“ment with the cam face.151 and the moves
ment of the sector 7

77 represented by the

110°

115

next tooth thercof will so raise the lever 85

as to bring the slanting face of the free end
thereof into the path of the pin 86.
.~ The upper surface of the lever 85 is shown
-cut away so that when this lever has been
‘raised Dy the roller 89, suid lever will not
engage with the pins 29 or 83. = =
The arm 94 is carried by the lever 85 and
the free end of said arm is ndapted to en-
gage with the arm-82 of the latch 79, to so
move said latch as to bring the ledue carried
by the arm 81 thereof out of the puth of
the pin 83. -~ L ' ‘
Referring now to Fig. 5, 1 Iattn 74 is piv-

oted on the frame at 75 and ix provided wit 135¢
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an extension having two ledges adapted to
cotperate with the pin 73 carried by the ac-
tuating arm 37 which coéperates with sector
5 associated with setting handle 17'. These
ledges are so positioned with relation to the
pin 73 that when said pin is sapported by
either of these ledges, the arm 57 and associ-
ated arms will be beld in such position that
the retaining pawls snd eccentric arms asso-
clated with the sectors will be held out of
engagement with the teeth thereof, and said
ledges are located one above the other so
that when the upper ledge is withdrawn
from supporting ihe pin 78, the movement
of the actuating arm 57.may be arrested by
the engagement of sail pin 73 with the
lower ledge before said arm 57 has dropped
far enough to bring any of the retaining
pawls or eccentric arms into engagement.
with their codperating sectors.

An arm 76 of the latch 74 extends in the
path of the lifting pin 29 carried by the ec-
cehtric” arm 23 codperating with sector 5,
the arm 76 being so formed that when the
pin 73 is supported by the upper ledge of
the latch 74, the throw of the eccentric 26
will cause the eccentric arm 28 to move the
pin 29 against the arm 76 and swing the
latch 74 around its pivot 75 far enough to
disengage the upper ledge from the pin 73,
but the end of the arm 76 is provided with

a ledge which will support the pin 29 and -

thereby prevent the eccentric arm 23 from
dropping with the actuating arm 57 when
the pin 78s thus disengaged, and the por-
tion of the arm 76 above said ledge is of
such form that the throw of the eccentric
arm 23 will not move the latch 74 farenough
to withdraw the lower ledge ftom the path
of the pin 73 while the pin 29 is supported
by the ledge carried by the arm 76. v
The face of the ledge carried by the arm
76 is of such length that when the eccentric
26 has drawn the arm 23 to the position

‘which carries the pin 29 farthest from the
arm 76, said pin 29 will be carried beyond

the end of said ledge and will permit the
eccentric arm 23 to drop down far enough to

bring the pin 29 in the path of a projection -

carried by the free end of the arm 76.

The projection carried by the free end of
the arm 76 is of such form that when the
Pin 29 is moved by the rotation of the eccen-
tric 26 against the end of this projection,
the lower ledge carried by the latch 74 will
e withdrawn from the path of the pin 73

“and the actuating arm 57 will be permitted

to drop, carrying the pin 78 out of control
of the latch 74. The portion of the latch 74

‘carrying ‘the ledges engaging with the pin

73 must be so proportioned with relation to

. the pin 29 that said portion of the latch 74

5

_will not interfere with the free movement
-of the pin 29.;

The lever 85 (see Fig. 9) is secured to the

1,237,234 .

shaft 25 in such position with relation to
the actuating arm 57 cobperating with the
sector 5 that when the lever 85 has been
raised to its upper positién said actuating
arm 57 will be so raised as to carry its pin
73 above the upper ledge of the latch 74.

The arm’ 94 is so located upon the shaft
25, with ‘reference to the actuating arms 57
carried by said shaft that said arm 94 will
not engage with the arm 82 while any of
the arms 57 are supported by their codp-
erating sectors.

‘A suitable governor (see Figs. 1 and 2},
indicated by a characteristic representation
of a fan, is mounted upon the shaft 33, and
said shaft is connected by gearing with the
shaft 32, which is, in turn, geared to the ec-
centric shaft 27. The cam shaft 34 is geared
to the shaft 36 and to the shaft 32. - '

Only the pitch lines of the various gears
are shown, the arrows indicating the direc-
tion of motion of the various shafts.

The releasing cam 40 is mounted upon the
cam shaft 34, and is shown as having four
lobes, and the ratio of the gearing between
cam shaft 34 and eccentric shaft 27 is shown
as 1 to 4. The ratio of this gearing to the
form of this cam should, in all events, be
such that one lobe of this cam will pass a
given point upon each revolution of the ec-
centric shaft 27, :

The releasing arm 41 is pivoted on the
frame at 42 and is provided with a roller
adapted to bear upon releasing cam 40.

The angular relation of the releasing cam
40 to the eccentrics 26 should be such thst
the releasing arm 41 is raised and allowed
to drop while the eccentric arms are pagsing

* through their idle stroke.

The detent lever 45 is pivoted, to the frame
above the releasing. arm 41 and normally
rests against a suitable stop, as shown. The
releasing bar 44 is suspend>d from a pivot

stud upon the detent lever 45 and the free

end of said bar extends in the direction and
to one fide of the releasing arm 41 when
the transmitter is at rest, as shown by dotted

lines in Fig. 2. _ .

The releasing pin 43 is mounted on the
releasing arm 41 in a position adapting it
to engage the free end of releasing bar 44.

- The releasing bar actuating arm 47 is
mounted upon the pause shaft 28, and moves
with the pause arms 24 ‘which are also
mounted upon said shaft, :ﬁis arm 47 be-
ing of such length as to be adapted to move
the free end of releasing bat 44 into or out
of the path of releasing pin 43. '

The gink 46 is loosely connected to the
free ends of the releasing bar 44 and the
releasing bar actuating arm 47, saii link 46
being of such length that when any pause
pin 7 on any sector has been moved: under
and has' thereby raised its panse arm 24,
the free end of the releasing bar 44 will be
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moved out of the path of the releasing

" pin 43.

A stop pin 35 is mounted on the frame
and projects in the path of the releasing bar
actuating arm 47, in such pesition that when
the pause pins on the warious sectors are
withdrawn from the sppport of their oper-
ating pause arms, the'rotation of the shaft
28, resulting from the weight of the pause
arms, will be arrested when the free end of
the releasing bar 44 has been brought into
the path of releasing pin 43. '

“The arm 95 (see Fig.™) is fixed upon the
shaft 28 in such position that a pin 96
mounted in the free end of said arm may
be engaged by the arm 94 so as to rotate
the shaft 28 to the point which will carry
the releasing -bar actuating arm 47 clock-
wise (Fig. 1) far enough to move the re-
leasing bar 44 out of the path of the pin
43 whenever the roller 89 has raised the
lever 85 to its upper position.

The rotation imparted to the shaft 25
when the resetting lever 85 is raised hy the
roller 89 passing under the shoulder 153 is
such as will raise all of the actuating arms
57 far enough above the rims of their co-
engaging sector's to carry the projections of
the eccentric arms 23 and retaining pawls
22 -associated with said actuating arms
above the path of the ratchet teeth 6 of their

-associated sectors, and when the resetting

lever=85 is raised by the roller ‘89 passing

under the cam _face 151, the rotation of such

shaft is such as to bring the pin 73 (see
Fig. 5) above the upper ledge of latch 74
and thereafter said Jatch 74 will prevent the
pin 73 from dropping far enough to allow
the shaft 25 to turn far enough to suffi-
ciently withdraw the support of the arm 94
from the arm 95 to permit the shaft 28
to turn far enough to bring the free end of
the releasing bar 44 into the path of the
releasing -pin 43 so long as said pin 73 is
above .either of the ledges formed in ‘the
latch 74.. = . o

The train thus. far described constitutes
means for causing vibration of the detent
lever 45 and further provides means for de-

termining the duration of the period which

“.shall elapse hetween . different vibrations,

-and for brevity and convenierice, will here-

- after be referred to as.a determining train.

55

‘60

"In addition to the determining ‘train, a
transmitting train is provided, said trans-
mitting train being controlled: by the detent
lever ‘45 and arranged to suitably operate
contacts 53, -constituting circuit changing
means. . - . R
- Any suitable driving mieans may be em-
ployed for operating ‘both the determining

*train and the transmitting train. In Figs.
1 and 2 such driving means is -indicated

66
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digrammatically by the dash lines 80 and 81
and the ‘arrows on the ends of these lines

indicate the direction of the pull of the
driving means thereon. - . '
The transmitting train main shaft 48 is
geared to the contact shaft 50. The shaft
51 ig geared to the shaft 50 and carries a

70

suitable governor, indicated by a character- '

istic representation of a fan. ~Suitable con-
tact operating mechanism is carried by
shaft 50 and is arranged to close and open
the contacts 53 once during each revolutioni
of the shaft 50. ,

The detent arm 54 is attached to the shaft
50 and has a Jaterally extending end. De-
tent ledges 55 and 56 are suifably mounted
upon the free end of the detent lever 45 in
such position that the ledge 55 will lie in
the path of the laterally extending end of

75

80"

the detent arm 54 when the detent lever
45 is in its normal position, and the detent

ledge 56 will lie in the path of the laterally
extending end of the detent arm 54 when
the detent lever 45 has been raised through
the action of the cam 40.

The starting button 39 (see Tig. 2) is
mounted upon the rod 100 which passes
through front plate 14 and bracket 97 to
slide freely therethrough, and the buttons
39%, 3, * are similarly carried by the rods
1013, 2, * respectively which pass through
front plate 14 and the bracket 98. Restor-
ing springs 99 are provided for moving the

various buttons away from the front plate’

14..

‘Upon the rod 100 and each of the

rods 101%, * * a suitable rack 102 is cut,
and shoulders 103 and 104%, %, 3 are pro-
vided  upon ths respective rods to lhimit
the motion of the butbons 394 2, 3, * to-
ward the plate 14. Blocks 105% *, %, * are
provided upon the rods 100 and 101% 2, *
respectively, and. form interlocking means
between said rods, these blocks being so
formed that when the button 89 is pressed,
noue of the other rods are affected, but if

the button 392 is pressed it carries the rod’

100 with it but does not affect rods 1012, &,
The block associated with button 39% simi-

Jarly controls rods 100 and 101%, but does

ot control rod 10123, but the block 1054 is

_adapted to carry all of the other rods with

it when button 39* is moved toward ‘front
plate 14. E

In suitable relation to each of the racks
102 a pinion 106 is-mounted, said pinions
being carried by the shafts 107 pivoted in
the plate 8. :
A latch arm. 108
by each of the shafts 107 in such position

" that said arms will stand at approximately

right apgles to the axis of the rods 100 and
101, 2, ® when the bittons 89%, 2, 3, ¢ have
been pressed toward the front plate 14 until
the shoulders 103-and 104%, 2, * have abutted
against the brackets 97 and 98. : :
‘The latch dogs 109, 2, 3, ¢ are pivoted on

108 (sée Fig. 9) is carried

86

90

95

10¢

105

110

1156

120

125

130




10

- 1ng mechanism,

15

20

%

¥ H

40

45

%4

86

86

10

* tance sufficient

Carim 108

‘opberating Jug 111, g aid

- anism and
for the latching means form.accumnlation :

the plate 3, one of said latches being mount.-
ed adjacent, to each of the latch arms 108,
and a noteh is provided on the lower side of
each of these lateh dogs, adapted to enguge
the free eng ofits associated latch
when said arm. ig in the position it occupies
when the: button associated therewith has
been pressed

it will go, said latch

arms and latch dogs
thus, forming

a latching meang for the start-

Stop ping 110 are mounted in the path of
the free ends of the latch. dogs 1091, % %in
such position ag to support said latch dogs
when they are pot engaged by their corre.
sponding lateh armg 108,

ugs 111 are suitably formed upon or ap-
plied to the latch dogs near the free ends
thereof ang detachable bars 1121, 2 2 g4
Pivotally mounted wupon the latch ‘dogs
109, 2 2 respectively, each of said barg being
of such length that the free ends of said bars
respectively extend somewhat below the
latch dogs 1092, a4
Near the free end of each bay
15 formed in such Position that it may be
brought into the Dath of the lug 111 carried
by the latch dog next below the latch dog
supporting saigd ALy S0 that when sajd
shoulders “Jje within the path of their co.
acting lugs 111, the lifting of any lug 111,
by the movement of its Iateh dog to a dis’
to disenguge its codperating
will, by ‘means of these de.
tachable bap. raise all of the latch dogs
1094, ete., situated ahove the Jatch dog so
raised out of the path of ‘their coGperating
atch arms. :

An ex.unsion 118 from the
each det chable hay Lies in the
Tateh aim 108 which ig

a shoulder

latch apm 16: .

free end of
path of the
directly below the
associated with the latch dog carry-
g =aid bar, said extensions heing of such
fength that When any arm 108 is in it
latched position, ba r 112 carried by the latch
dog associated with the next higher arm 108
Wwill be moved out of the path of its co-
their extensiong th, for
r.lisengaging means for the

The latching meang for the starting mech.
the successive disengaging_ meang

mechanism which ig responsive to the oper-
atian of the starting buttong or membersy
o oae and, while the accumulation

mechanism hereinbefore shown -

scribed hag Hlumerous pointy of novelty and

mechanism,” ,
iafter used, is not limited to the particulay
construction shown and deseribed but is in-
tended to embrace other forms of mechanism
which are adapted to haye various acenmuy.

toward the plate 14 as far ag

. . the deteiit

4% here--

1,287,384

lations imparted thereto, and withdrawn or
deducted therefrom. o

The lever 37 (see Fig. 2) ig pivoted at 114
on the frame, and near one end of said Tever
a detent 115 ig Pivoted.

A stop pin 116 ig carried by this detent
and extendg through an opening in the end
of the lever 37 for limiting the movement of
said detent around its pivet. The hooked
end of the detent 115 is so formed that when
the lever 37 is in & certain position, said
hooked end wi]] act as a detent for the pins
38 which are mounted’ in ‘a geay mounted
32, and the co-acting faces
and pins are so formed as to
brovide considerabie friction to disengage-
ment thereof, » ‘

The pins 38 gre each so located in relation
to the releasing cam 40 and the eccentrics 26
that the engagement of ejther of these ping
with the detent 115 will cause the deter-

mmng train to stop with the releasing arm

and the éccentric arms in the sume relative
position, . '

A spring 117 is S0 applied to the detent
115 that when the lever 37 has been moved

far enough to positively disengage the de-

65

70

75

80

85

90

tent 115 from one of the pins 38, said spring

detent 115
of

117 will move the
away from the path

still farther

motion of gaid detgnt is arrested by the en-

gagement of the pin 116 with the lever 37,

of the lever 57 toward
38 as night result from

115 into the path of the pins 388,

The lever 37 is connected to the rod 100
by the link 118, so that when the button 391
is moved toward the front plate 14 unti] its
associated latch arm 108 ig caught by the

Aateh dog 109 the detent 115 wil] b moved

out of the path of the ping 38, thereby form.
ing a releasing means, and when the button
39" has been moved away frop, the plate 14
by its SPring 99, upon the disengagement, of
the latch dog 109' from itg latch “arm 108,
115 will pe carried into the pPath
of the pins 38, '
An arm 110 (see Figs. 9

and 9) mounte]
on the shaft

120 is so mounted that jtg free
end may engage with the free. end of the
latch dog 109+ to move said lateh. dog out
of the path of jtg codperating latch arm 108,
A stop pin 121 1s mounted in the path of the
arm 119 at such-point ag to Permit-said ayrm
to move out of engagement With the Jatch

dog 1094 when said latch dog is holding its
latch arm 108, ,

1 arm 122 is nyouneeq upon the shaft 190
to move with the arm 119, and the free end
of said arm 129 ig connected to the gppy 87
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by means of the link 128, thereby providing
operating means for the successive disen-
gaging means. The link 128 is provided
with a slot 124 of such length as to permit
5 the arm 87 to be-moved to the limit of its

adjustinent, and so that when said arm 87

is moved to the position where the roller 89
has raised the lever 85 to its highest posi-
tion, the arm 119 will raise the latch dog
10 109* out of the path of its latch arm 108.

A coupling means is provided whereby
the portion of the signal represented by set-
ting handles 17* and 172 may be transmit-
ted as a single digit, said coupling means
15" bging adapted. to be adjusted by means of
the coupler handle 60 which is pivoted to
the frame and carries with it the arm 63
(see Fig. 1). . 4 ,

A toggle joint comprising the arm 65 and
20 66 is supported by ‘wveans of a pivot 67 car-
ried by the frame and .connected to the
lower end,of arm 65, ,

The link %4 is connected at one end with
the lower toggle ami 85 and at the other
25 end with arm 63 moving with coupler han-
dle 60 so that the movement of said handle
Wwill be suitably communicated 4o the toggle
-joink. e .

, ! An- arm 68 is pivoted upon the sector
80 shaft 4 and the free end of said arm is so

pivotally connected with the free end of the

upper toggle arm 66 that the arm 68 will:
© be raised whien the handle 60 is elevated and

will be dropped-when the handle 60 is low-
85 -ered, the apgular movement thus imparted
to the arm 68 being substantially equivalent
.o the angnlar distance between consecutive
teeth 6 on the sector 5, L

The pin 71 is carried by the first digit
40 sector b and lies in the path of the arm €8,

and the- position of this pin is such that
. when the arm 68 is in is slevated position

the sector 5 will be prevented from moving
- in a clockwise direction farther than the pa-
48 sition it would éecupy when in engngement

with the setting arm 10 when. the setting
handle 17 i opposite the numeral 9 on the:

front, platerof’the transmitter. ==
“The shifter arm 70 (see also Figs. 10 and

50 11) is loosely. mounted upon the shaft 28 .
- -and is provided at one end with a slanting

face 72 adapted to engage with the pause
arm 24 and bend said arm sidewise out of.
 the path of its cofperating pause pin 7. .
55 The:width of pause arm 24 where it, is en-:
gaged by the apper edge of the slanting faqg
72 of the shifter arm 70 must be such. that
when said shifter arm has been moved fo
& position where it holds the pause armn 24
30 out.-of the path of its pause pin 7, the move-
ment of said pause arm-incident to the en-

gagement of other pause /arms with their
cobperating pause pins -must not disengage’

the pause arm- 24 from the shifter arpr 70.

4L

The link 69 so conmects the shifter arm 70
with the arm 68 that when said arm 68 is
in its elevated position, the slanting face 72
will force the pause arm 24 out of the path
of its coengaging pin 7, and so that when
the arm 68 1s in its lower position, the slant-
ing face 72 will be moved far enough away
from the panse arm 24 so that said panse
arm will not be affected thereby.

The coupler controlling arm 59 is suitably
mounted to move with the coupler handle
60. The guides 61%, 2 are secured to the con-
trolling arm 59 (see alsa Fig. 15). The bar
62 1s mounted upon the carriage 11 and the
form and relative position of such bar and
the guides 61%,2 are such that when the cou-

65

70

80

pler handle 60 is in the’ position shown in -

Figs. 1 and 3, the bar 62 may freely pass
between said guides, and so that when the
carriage is in any position other than at
digit 10 (as shown in these views) ome or
the other of said guides will abut against
the bar 62 and thus prevent raising the cou-
Pler hundle to its apper or “on” position.
The form and arrangement of the guide 612
and bar 62 are also such that when the car-
rizge 11 is in the “ 10 7 position, the coupler
handle 60 is free to be raised to its “on
position, and if this is done, the lower end
of the guide 61° will extend in the path of
movement of the bar 62.

The lower end of the guide 612 is rounded -

off, as shown, so that if the carriage 11 is
moved away from its “107
the coupler handle 66 is in its “on”
tion, the upper end of the bar 62 will en-
gage this rounded lower end of the. guidé
61% and restore the coupler handle 80 to.its
“ off ” position, -

The operation of the {ransmitter shown

In the accompanying dra wings is as fol-
lowg i . '

Assuming the variovs parts to stand in the
tormal or unset position, as shown in all
figures except Figs. 1, 3, 9, and 14, and that
_suitable motive power is applied to the main
‘shafts 86 and 48: : o -
. When it iz desived to transmit a signal,
‘eeh handle 175 2,3 4, or 56 many of them
as may be needed for the signal; is succes-
sively grasped. and moved downward, start-
ing with the handle 17t for the first digit of
. the signal, and released when it has boen
‘moved to & position where
~with, oi slightly below, the desired nameral,
and in so moving the setiing handle, its asso-

ciated dial 13 is rotated by means of the rib--

bon 13 bringing into view through thé open-
ing in plate 14 the numeral corresponding

to' the one té which the setting handle has - o
L - 125

- been adjusted.
When the carriage 11 is thus'moved down-

85

20

85

position while -
posi-

100

15 .

110

115

it is on a Jdine .

120

ward to a point carrying the Iocating latch -

.18 below anyone of the teeth 19 and is there-

4 ’ B
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~ bring the numera) 3 thereon with
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upon released,
act through the ribbon 13 to raise the car-

with the tooth last Passed, thug accurately
locating the sector associated with that car-
riage, with g minimum chance of error on
the part of the operator,

If, in setting the tfansmitter, the operator
accidentally movyeg one: of the setting
handles, as for example, handle 171 t, a
point where the latch 18 hag passed too

18 out of
of the rod 11a,
be raised the desireq distance and _
18 again rendereq effective by permittin
the handle 171 to move toward the front
plate 14,

than ten ‘consecutive strokes, such signal
may be set upon the transmitter by the ad-
justment of the various handleg g just de-
seribed, and having thug adjusted the trans.
i proper formulation of its in-
tended signal, the transmission of gych sig-
nal may be initiated by pressing one of the
starting buttons, - as for instance the top
button 39t 5pq thereby-swinging the detent
115 out of the path of the pin 38, .
Assuming that the setting handle 17 has

cating mark
ated with the setting handle 171 would be
held by the ribbon 15 in such position as tg
i the open-
g provided therefor ip, the front plate 14,
and the digls 13 associated with setting
handles 172 apg 17% would be likewise held
S0 as to similarly €Xpose their numerals o
and 1, respectively. ; N
e setting arm 10 agsociated with setting
handle 17t woulq stand in such position as
would permit its assogiated sector 5 to move
far enough to the right (see Fig. 1) so that
five of tﬁe ratchet teeth ¢ would Tie to the
right of the Projections on the eccentric ary
23 and retaining paw] 22, and the setting
arms 10 associated with the setting handles
172 and 173 would be so Positioned as to per-
mit fonr teeth and three teeth, respectively,
to lie to the right of theip corresponding
eccentric arm and retaining pawl Projec-
tions, - o ‘

The retaining pawls,.and eceentric armg
would all be normally held. out of engage-
ment with their associated sectors,
and pawls of the seetors associated with the

setting handleg being held out of engage-

-arm of the sector associated with the
~handle 177 ;

~the lower ledge of latch 74

.hlgh’enough to bring the nin

1,237,234

ment with their sectors by their correspond-
ing actuating armg 57, because the actuating

setting
18 supported by the engagement
r ledge of the Tatch 74 with the
pin 78 (see ¥ ig. 5), and the retaining paw]
: i be supported Ly the
ledge of

the latch 79, thereby carrying the Projection .

OIL eccentric arm 231 and the projection on
said retaining paw] 9ot out of the path of
the teeth 6 of theip associated sector.

! starting button 39
14 would first so
(see Fig. 2) as to bring
the right-hand wajy of the opening arotnd
i pin, and thereafter,

engage-
ment with the pin 38 by means of which said
detent had held the shaft 32 ot rest. .
‘he movement of rod 100, in transmitting
the movement of the starting button 391 to
be transmitieq 1o
the upper latch arm (see’ Fig. 9;
through its associated pinion and riel, and
seid latch arm would he brought to o posi-
tion where it would be Intched by the latel,
dog 1091 just before the rod 100 had been
moved far enough to disengage the detent
115 from the pin 38, but 5 slight additiona]
travel of the rog 100 woulg disengage said
detent 115 from its pin 38 anq thereupon
the spring 117 would swing said detent. stil]
[ out of the path of the pins 38, so
that when the button 391 j4 released and
moved away from the front
sponse to its restoring spring 99 unti] such
movement is arrested by the shonlder of
Iatch dog 109, stopping the rotation of latch
arm 108, such’ movement will not swing the
detent 115 into the path of the ping 3g.
Upon the movement, of the detent. 115 out
of the path of the pins 38, the gearing of the
determining train will commence to Tevolyve
in response .to the power of the drivip

70

80
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110

neans applied to the mair, shaft 36 and thy -

eccentries 26 will ‘first draw the eccentric
arms 23 back and o lobe of the cam 40 will
_raise.the,releasing arm 41 during the syo.
ceeding forward throw of the eccentries 26,
but this movement of the arm 41 will not. be
transmitted to the detent levey 45, because

44 is held

pin 73 (see Fig. 5) being stipported on
and thereby hold-
Ing the shaft 25 i such position” as tg
cause the arm 94 (see Fig. 9) to support the
arm 95 in such position as wil cause the
shaft 28 to hold the arm 47 ip the position
shown in Fig, 9. -

After the releasing arm 41 has been rajseq
i i 43 above the

115

130
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free end of the releasing bar 44, the latch
T4 (ses Fig. 5) will be swung by the lifting
pin 29 engaging with the projection on the
arm 76 of said latch, and the pin 73 will
5 thus be released from the lower ledge of
said latch 74, apd the eccentric arm 23 and
retaining pawl 29 ¢o-acting with the sector 5
- associated with the setting handle 17 will
be permitted to drop into the path of the
10 teeth 6 of said sector and the arm 94 (see
Fig. 9) will cease to hold the arm 95 in such
osition as to keep the free end of the re-
easing bar 44 out of the path of the pin 43,
and said bar 44 will be moved against the.
side of the pin 43 by the weight of the pause
arms 24. -
At the end of the forward stroke of the
- eccentric arms 23, i

15

the relessing srm 41 will
have, dropped off from the lobe which lifted
said arm during said forward stroke, thus
permitting the g‘ee end of the releasing bar
44 to move into the path of the pin 43.

The continued movement of the eccentric
26 associated with the- setting ‘handle 17*
will new deaw back its eccentrie arm 23 and -
with. it its assoaiated sector 5, which, sector
-will be moved far enough to bring one of its
teeth 6 behind the projection carried by its_
.associated retaining pawl 22; which projec-
tion will prevent the return movement of
said. sector ' during the following . forward
movement ‘of its associated eccentric arm 23,

During the.subsequent rotation of said ec- -
centric 26, the eccentric arm 28 will be car-
ried forward in position to engage with an- -
other teoth of its associated sector 5, and
* during said forward mevement of the eccen-
tric arm the releasing arm 41 will be lifted
by ancther lobe of the cam 40 znd thereby
lift the detent lever 45 through the engage-
ment of the froe end of the releasing bar 44
by the pin 43 and thus swing ledge 53 out of
the path of the offset end of the detent arm

- 54 and permit the transmitting train to ro-

45 tate the contact shaft 50 for one revolution,
- thereby suitably operating the signaling con-
tacts 53 so as to produce smitable circuit
changes in the signaling circuit connected
thereto. o .
-80. "I thé speed of the determining’ train; as-
. fixed by the governor on shaft 33, is such.
. ~=thit the deteni lever 45 is held in elevated -
position by the cam 40 for a period longer
than that required for one revolution of the
58" shaft 50, ag fixed by the governor on shaft
51, the rotation of said shaft 50 will‘%be ar-
rested by the engagement of the detent arm
54 with the ledge 56, but in 'any event, when
the releasing arm 41" drops to its lower posi-
80 tion, the detent lever 45 will be permitted
to fall to the position where. the detent
arm 54 will be held. by engagement with
the ledge 55. , S
‘Fhe contintied rotation of the eccentric 26
- 85 will now cause the eccentric arm 23 to draw

20

25

30

35

40

bar 44 out of

“signal. : ‘

18

the sector 5 back another tooth, in which po-
sition said sector will be held ag before, and
during the subsequent forward stroke of the
eccentric arm, the cwm 40 ‘will again raise
the releasing arm 41 and cause the transmit-
ting train to be again released. = .

fter the transmitting train has been thus
released three times, the sector 5 will be
moved by its associated eccentric arm 23 to
the position which will bring the pause pin
7 under the end of the Pause arm 24, and
thus turn the shaft 28 far enou b to cause
arm 47 to swing the free end of the releasing

when the releasing

It will thus be seen that:after ‘the trans-

mitting train has been releassd three times
during the forward strokes of the eccentric

arms 23, said transmitting train will not be .

released during the next stroke, thereby pro-
ducing a pause or interruption in the suc-
cession of changes in the signaling cireuit
controlled by the signaling contacts 53.

70

75

1e path of the pin 43 so that
ing arm 41 is next raised by

80

85

920

During the back streke of the eccentric -

arm 23, which brought the pause pin 7 into

operative engagement with the pause arm-

24, the flanged portion of the sector 5 ‘was
withdrawn from the path of the lug 58 of
the actuating arm 57, and said arm there-
‘upon - droy
associa

sector, ‘ , L
During the back stroke of the eccentrio

~exm 23 following the forward stroke during
which’ the transmitting train ‘was not re- -

leased, the sectors 5 associated with setting

arms 17 and 172 were each moved back one

tooth and-thus brought the pin 7 carried b7y
the sector associated with setting arm 17

ped until the correspondin, -arm -
with the setting bandle 172 en+
gaged with the flange of its -eobperating -

85 -

100

108

out of the path of its pause arm 24 and _

thereby permitted the free end of releasing
bar 44 to swing into the path of the releas.
ing pin 43; and said sectors will be heéld. in
this position by their retaininf pawls 22,

.. During the next two -revolu

released by the lobes St cam 40-in the man-
ner already explained and thereafter the
pause pin 7 associated with the setting han-
dle 172 will swing the free end of releasing

bar 44 out of the path of the releasing pin-

48 and thereby produce the pauss indicating

tions of thé ,
eccentric 26 the transmitting train will be

110
118

120

the ‘termination of the second digit of -the,

The parts associated with the settinf
dle 172 act in a similar manner and t ereby
cause the transmitting train to be released

once, and when the actuating arm 57 is freed

from the support. of the flange of the.sector

han- -

125

5 associated with said setting handle. 17, .

the actuating arm 57 associated with the sec-
tor of the setting handle 17+ will not be ar-

180
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.of “their associated

14

said sector will
be held ‘in the unset position, as shown in
Fig. 7, and the continued Talling of the acty.
ating arms 57 wi]] turn the shaft 95 ¢, the
point ‘which wil] bring the arm 94 (see Fig.
9) against the arm 89 and thereby swing the
latch 79 out of the Path of the pin 83 and
permit the eccentric_arm 23t ahd retaining
pawl 221 ¢, drop into engagement with the
bause sector 77, :
uring. the

23, whic

rested by said sector because

path of its Pause arm 24, the eccer.-
tric arm 23 wiJ] move the sector 77 to g
DPosition which wil] bring the first of its
Pause pins 7 in the P
and will therefore hold the shaft 28 ip such
Pposition as will keep the free end of the re-
leasing bar 44 out of the path of the )
The determining train will now continue

cycle of operation.

As the sector 77 is swung back, the roller
89 will be brought into the Path of the shoul-
the lever 85 and wil] raise said
lever and thereby disengage the arm M from
the latch 79 and successively swing the acty.
ating arms 57 associated Wwith the Setting
handles"17‘, 172,172 and 171 above the flanges
: sectors and thereby Iif
their associated eccentric arms and rotain.
ing pawls out of the path of the teeth of
said sectors, and after the movement of said
sector 77 has so moved the actuating arms 57
the eccentrics 26 wil] make another revoly-
tich during which the roller 89 will be
moved
raising the resetting lever 83, so as to per-
mit the sectors released by the lifting of the
actuating arm.. 57 to fall urtil their move-

- ‘ment is arrested by their respective setting

45

. stroke of the eccentric

50

55

" 60

arms 10 and they have settled down from
any rebound incident thereto, whereupon the
next back stroke of ]
will bring the roller 89 against the cam face
151 of the resetting lever 85 ang such: back

said- sector 77 to g posigion which, throughl
the engagement of the block 92 with one of
the notches 88 in ,gald

and thereby lift said latch dog.
Inasmuch as the starting buttong 392, 393

and 39+

tion shown by dotted Imes in. Fig. 9 and the

etuchable bars 112 1192,
in engagement with their > _
111, nt thus imparted to,
latch dog 109* w;l] pe transmitted through

cooperating lugs

pin 43.°

under the radia] surface 152 without -

“ the latch 74,
le eccentric arm 93t car)

arm -23' will carry”
latch out of the

“sition shown in

"to swing the rack

Iatches 18 (see Fig. 1)

1,237,284

dog 109
be moved ont of engagement with
its latch arm 108, thepeby pernutting its-yg.
rod 100 to move out under the ten-
sion of the SpPring’99 ang thereby swing the
detent 115 into the path of the pins 38 just
after one of said Pins has passed above the
Euth of said detent, 5o that the shaft 3. will

¢ permitted to turp nearly one-half of 4
revolution and the eccentrics 26 will typq
nearly an entire revolutioy, before the next
pin 38 will be brought against said etent
st the running of the detop-

uring such additiona] run of the deter.
mining train the eccentric arm 231 ] com-
plete its back stroke and thereby raise the
Tesetting arm 83 high mough to turn the
shaft 25 ¢o 5 point which wifl carry the pin
78 above the upper ledge of the lateh 74 (gee
igs. 9 and 5) and soon aftor the commence.-
ment of the succeeding forwapd stroke of
the eccentric arm 930 the pin 86 wil] ride up
the inclined face of the end of the vesetiing
lever 85 and thereby disengage said tecen-
tric arm 23 anq the retaining paw] oo from
the teeth of the sector 77 and raise sy id arm
and paw] high enough to bring the pit: 83
above the ledge carried by the latch 79;
thereby Permitting the gector 7 to SWing

forward unti] its motion is arrested by the

engagement of its arm T8 with the shaft 8
and latching its eccentric arm and retaining
Pawl out of engagement therewity so that
1t Will not be affected by the further opera-
tion of the detérmining train untit the actu-
ating arms 57 have all heen again dropped

“below the flanges of thejr Tespective sectors, _

During the forward stroke of the eccan-
tric arm 23 iy which the . pin g cirried
said arm high enough to cause the pin 83
to be carried above the ledge of ¢he lateh 7o,
the pin 29 (see Fig. 5) wag being carpiaa by
the eccentric arm 23 toward the arm-7i of
and just after the Pin 88 wag
ge. of the latch 79, as
Just described, the Pin 29 g brought
against said arm 76 and therehy swung the
Iatch 74 fa, enough to disengage the upper
ledge of said latch from the pin 73 by not
far enongh to carry the lower ledge of saig
path of said pin, and thepe-
upon said pin and the actuating
Upon which it is carrieq dropped to the po-
Fig. 5.

The movement of the
detent 115 i
caused the dog 133 (see Fig. engage
with and. swing t| > and the shafy
128 and arm 129 associated
plates 20 (seq Fig. 4) out
of the path of theip cobperating locatin
» Which Iatches thepe:
upon snappled buck. far enongl to prevent

therewith so o5 :
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sald rack plateg SWIDZing into the Path of 130
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said locating latches and the contintwed-

movement of the rod 100 brought the tail
136 (see Fig. 12) of the dog 183 against
the pin 135 akd thereby disengaged the dog

5 133 from the arm 132, .
When the rack plates 20 were thus swung
out of the path of their codperating locat-
ing latches 18, the springs 16+ agted through
the ribbons 15 and raised the carriages 11
10 associated with the setting handles 17, 172,
and 17" to their unset position, thereby
bringing their associsted locating latches 18
- opposite the deep feeth 19* of their asso-
‘elated rack plates and permitting said rack
- 15 'plates to swing into the path of said locats
. 1ng latches in response to the tendency of
- ‘the spring 150, and thus all v
transmitter were restored to their normal
- er unset position, '
20 . If the signal had been initiated by press-
ing button 39* instead of button.39*"the op-
-eration of the transmitter would be as al-
ready described except in the following re-

‘spectg:— ' ‘

25.  'When button 89* was presséd toward the
front plate 14, carrying rod 1017 with it, the

-engagement, of the interlocking block 105* - )
113 of the detachable bar 112°, and permit-.

mounted on said rod 101* with the block

105° mounted on rod 101° would . have

30 caused said rod 101° to move with the rod
102° and the rods 101* and 100 would like-

-wise have heen moved by their interlocking

blocks 1052 and 105 mounted thereon - so

- that the rod 100 would have been caused

85 to swing-the lever 37 and withdraw the de-
tent 115 from one of -the.pins 38 just as

already” described. ,
The movement of the rods 100, 1013, 1012,
and 101 would have been communicated to
- 40 the pinions 106 associated with the racks
* 102 formed in said rods to rotate the shafts
107 associated with said pinions {see*Fig.

2) and thereby swing the latch arms 108 to
the position shown by solid lines in Fig. 9,

45 said latch arms being turned to the point
where the shoulders of their associated latch

dogs dropped in front of them just. prior to .

the lever 37 reaching. the point in its.move-
ment where it caused the disengagement of

50 the detent 115 from ifs associated pin 38. .. -

‘The movement of the latch arms 108 just
described would cause said arms to engage
the extensions 113 of the detachable bars

112%, 112°, and 112%, and thereby swing said-
path of their co-engaging-

55 bars out of the
- lugs 1110

After the disengagemént of the detent -

115 from its associated pin 38, the deter-
- mining’ train would operate as already de-
60 scribed to cause the relesse of the transmit-

ting train to formulate the digits 3—2—1

and after a suitable interval after the last
stroke during which ‘the transmitting train
remained &t rest, the movement of the sec-

-85 tor 17 would he communicated to the arm .

ton .39,

arts of the

10

18 so that sald arm would be brought in
engagement with the latch dog 109% and
would first )ift and then drop said dog,
thereby completing one cycle of the opera-
tion of the transmitter, 70
The operation of the various parts from
the disengagement of the datent 115 to the
lifting of the latch dog 109%, would be iden-
tical with that described, for the operation
of the transmitter when the transmission of 75
its'signal was initiated by pressing the but-
but as the br tton 3% would have
now been pressed an . the detachable bar
112* would have been moved ount of the path.
of the lug 111 carried- by said latch dog 80
109%, the latch dogs 1091 1092 and 109°
would not be affected by this lifting of the
latch dog 109* but the lifting of said latch
dog 109* would disengage it from its 2580~
ciated latch arm 108 and permit the start- 85
ing button 39* to be move away from the
front plate-14 by its restoring’ spring 99
and, thereby turn its associated pinion 108,
shaft 107 and latch arm 108 to the position
shown in Fig. 2 by solid lines and in Fig. 9 90
by dotted lines, thereby carrying said latch
arm 108 out of the path of the extension

ting said bar to swing against its associated
Iug 111, and upon the dropping of the arm' 95
119 and lateh dog 109* at the end of the

" cycle of operation of the transmitter, the

detachable bar 112% would be swung by the -
force of gravity into the path of ‘its asso-
ciated lug 111, _ : 100
- Inasmuch as the movement of the rod
101 just described would not affect the rod

100, the detent 115 would not be -brought in

the path of the pins 88 and the running of.
the determining train would . continue and 105
the digits 3—2—1 would be again formu-
lated by the transmitting train and after a -
run of the determining ‘train thereafter
without releasing the transmitting train rep- -
resented by the travel of sector 77, the move- 110
ment of ssid sector 77 would be. again com-
Inunicated to the arm 119 which wonld.:in
turn, first raige ‘and then drop the latch
dog 109, “thereby completing the second :
cycle of the operation of said transmitter, -
This lifting of the latch dog 100* would
be communicated through its lug 111 and
the detachable bar 1122 to the latch: dog 1098, -
and would thereby permit the starting but- -
ton 39* to be moved away from front plate 120

“14: by its spring 99.

The latch arm 108 associated with button ‘
39° would thus swing out of the path of ex- .
tension 113 of detachable bar 112? and said |
bar ‘would be permitted to swing into-the 125
path of the lug 111 carried by latch dog 1098,

At the end of the third cycle of the opera- "~
tion of the transmitter the movement im- -
parted to-latch dog 109* by arm 119 would be

likewise imparted to lateh dog 109 through 130

s
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the engagement of detachable bars 112 and
1125 with their ussociated lugs, and starting
button 392 would thereupon be released and
woved away from front plate 14 by its
spring 99, permitting detachable bay 1191
to swing into the Path of its associated lug
111.

At the end of the fourth cycle of the oper-

~ ation of the transmitter, the four intended

10

" formulated, thereby completing the signal.
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‘position, thereby

repetitions of the various digits having been

for which the transmitter was set, the move-
ment imparted to latch dog 109* by arm 119
would be transmitted to latch "dog 109t
through the detachable Dars 112, 119°
and 112% and theiyp co-engaging lugs 111, and
the parts would be restored to their normal
Or unset position in the manner already de-
scribed. A '

If it is desired to formulate a signal of
more than ten consecutive strokes, as, for
example, sixteen ( 16) strokes, the setting
handle 17* should be moved slightly below
the indicating mark numbered 10 and the
setting handle 17% should be moved slightly
below ™ the indicating mark numbered 6,
whereupon the dials associated with said
handles will indicate 10—8, as shown in Fig.
3, and the sector 5 associated with the sef-
ting handle 17 would be swung forward
twelve teeth and the sector assoclated with
the setting. handle 172 would be swung for-
ward eight teeth. .

The coupling handle 60 should now be
lifted from _its “off” position to its “on”
straightening the toggle
joint consisting ‘of the ‘arms 65 and 66 (see
Fig. 1) and thereby raising the arm 68 and
swinging the arm 70 by means of the links
69 around its shaft 98, _

Such lifting of arm 68 would swing the
sector 5 associated with the setting handle
17* back one tooth by means of the pin 71,
and the swinging of the arm 70 would, by
the action of its slanting face 72 upon the
pause arm 24, swing said pause arm out of
the path of its associated pause pin 7 (see
also Figs. 10 and 11). » )

The transmission of the signal may now
be initiated by pressing the desired one of
the starting buttons, and during each cycle

of the operution of the transmitter incident

to the formulation of the signal 8o initiated, .
the operation of the various parts would be.

the same as already described except that the
Pause pin 7 carried by the sector 5 assdeiated
with setting handle 17

its associated pause arm 24, and therefore

. the series of circuit changes formulated by

60

85

the transmitting train would be continuous
during the movement of the sectors associ-
ated with said setting handles 173 and 172,
Through the use of the coupler mechanism
the pause pin 7 associated with setting han-
dle 17* would be thus rendered ineffective,

pon lifted by the restoring spring 162

“act to hold the

. another, from its

drom the front Plate 14 and

would not engage

~be included with the

-the arm 12
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but if this alone were done it would not
only cause an uninterrupted series of circuit
changes to be formulated by the transmit-
ting train, but such series would comprise
one more stroke than would have been for-
raulated had thig pause pin been effective,
For this reason, the sector 5 associated with
setting handle 17* wag
the arm 68 acting against the Pin 71 when
the coupler hindle 60 was raised so that
the number of teeth of the sector 5 asgoci-
ated with said setting handle 17* in front
of the projections of their co-acting eccen-
tric arm 23 and retaining pawl 22 was re-
duced from twelve to eleven, :
When the coupler handle 60 wag raised as
just described, the guide 612 was swung in
the path of the bar 62 so that when the rack
plate 20 wag Swung out of the path of the
locating latch 18 associated with the setting
handle “17* and its carriage 11 was there.

raised one tooth by.

70
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85

g through the ribbon 15, said bar 62 acted )

upon the guide 612 and restored the coupler
handle down go its “off” bosition.

As the coupler mechanism is never needed
for single digits of less than eleven strokeg
and inasmuch as digits of eleven strokes op
over can be most - conveniently formed by
setting one handle for ten strokes and the
other handle for the number of strokes in
excess of ten strokes, the guides 61* and 612

“off? position” except when the setting han-
dle 17* has been moved to its “10” position.
It is therefore necessary to move said han-
dle to its “10” position before the coupler
handle can be moved to its “on” position.
If the setting handles 17 172 17 and
17* or any of them have been adjusted for
the formulation
testing or demonstrating the transmitter),
and it becomes desirable to quickly clear the
transmitter from such i
to be set for ‘some other signal, although this
result can be accomplished by withdrawing
each of the locating - latches ‘18, one after

by pulling its associated setting handle away
holding said
its unset po-

handle out while it is moved to
was de-

sition; or to the position to which it

coupler handle locked in its

of some signal (either for-

setting and adapt it

associated rack plate 20,

80
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100

10

110

115

sired to set such handle.for the urgent sig- .-

nal; it is evident that if ‘one of the setting
handles which had. been adjusted for the
demonstration or test was not needed for the
urgent signal, such handle might be over-
looked, and through remaining ag origi-
nally set, might cause
i urgent sigmal. Tt ig
therefore preferable, under these eircums
stances, to press the unlatching button 149,
thereby so moving the rod 148 and link 142
(see Fig. 9) as to swing the arm 131 and
' associated ‘therewith to a point

12¢

an unintended digit to .
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130



Tack. plates 20 ouf
heir co-engaging locating
upon - the setting handles
e vestored to unset position by the
5 restoring springs 15* acting through rib-
* pons 15 in the manner already described,

1 ‘all parts of the tfansmitter- will be
ght to their normal or unset position.

as operating either
est or for a compara-
signal, and it was de-
guickly render "the transmitter
“for some other signal without
ting the completion of the cycles of op-
for which its operation had been
d, the umlatehing button 149 should
pressed . toward the front plate 14 where-
1 the setiing handies 17%, 172, ete., will
permit to. return to their unset posi-
ion, as just described, and at the same time,
the movement of the rod 148 will be trans-
‘mitted to the rod. 144 through the bell erank
138, and thereby swing the latch dogs 1092,
f 109% out of t ath of their asso-
ch’ arms 108, eby permitting

20

—

ved away from fhe front plate
associated springs 99 and there-
ir associated latch arms 108
bath of the extensions 113 of the
bars 112%, 1122, and 112%, and
of ‘the unlatching button
etachable bars will swing
their associated lugs 111,
nt of the setting haudles
' itions carried

30

35

45

' !
swing the arm 11
109* snd thereby
smitter to rest after
arts to their normal or

$i=]

’hen the lateh dogs 109%, 109% and 109
were. lifted as just feseribed the short pin
55 146 adjacent to latch dog 109* engaged the
rm 147 of detachable bar 112 and swung
said bar out of the path of its coenguging
lug 111, thereby preventing the movement
of lateh dog 1097 being imparted to latch
80 dog 109* even if the latch arm 108 associated
“with tarting button 39% was in the position
shown by dotted lines in Fig. 9, so that the

latch dogz 109% cati never be lifted by operat-

_ing the unlatching button 149 but can only
& De lifted through the action of the arm 119

kY

¥
Buttons 592, 89%, and 39 to be.
h 4,

o

17

and the detent 115 will therefore only be
brought inko the path of the pins 38 at the
completion of the cycle of operation of the
sector T7. : ,

It it is desirved to vary the duration-of the 70
pause represented by the operation of sec-
tor 77, this may be accomplished by raising
the free end of spring 90 so as to bring the
block 92 above the notches 88 in the arm 87
and swinging said arm 87 with relation to 75
the sector T7, it being evident that if the
arm 87 is swung toward the teeth 6 of the
sector 77, the roller 89 will be more quickly
brought into engagement with the lever 85
and if said arm 87 is swung away from the 80
teeth 6 of the sector 77, the roller 89 will be
sarried farther away from the lever 85, and
the pause or period of inactivity of the
transmitting train represented by the move-
ment of sald sector 77 will thus be corre- 85
spondingly decreased or increased.

What we claim and desire to secure by
Letters Patent of the United States is: —

1. In a varisble signal transmitter, a plu-
rality of manual setting mechanisms adapt- 90
ad to determine the extent of the groups of -
signals to be formulated by said transmitter,
locating mechanism for each setting mecha-
nism adapted to hold said mechanism at
certain points, restoring mechanism tending 95
to move said setiing mechanisms to their
unset’ positions, means for disengaging said
focating-mechanism, said means including
devices for positively locking said locating-
mechanism, whereby the latter will be
locked against reéngagement and be un-
locked enly when all setting mechanisins are
in their unset position and means tending to
adjust said Jorating mechanism to engaged
position.

9. In a variable signal transmitter, a plu-
raliby of manual setting mechanisms adapt-
ad 40 determine the extent of the groups of
sighals to be formulated by said transmitter,
ing latches, one of which is pivoted in a
member of each of said setting mechanisios,
Jocating mechanism  for said latches, &
spring adapted to move each latch into en-
gagement with its locating mechanism, a
manually operable rod adapted to move each
latch out of engagement with its locating
mechanism, a spring operating to move each
rod ont of engagement with its latch, restor-
ing mechanism tending to move said setting
mechanisms to their unset positions, means
for disengaging said locating mechanism
from said latches, said locating mechanism
and latches being so copstructed and ar-
ranged as to remain in disengaged relation’
when once disengaged until all setting mech-
anisms have been moved to unset position,
and means tending to adjust said locating
mechanism to engaged position. .

3. In a variable signal transmitter, a plu-
rality. of manusl setting mechanisms adapt- 130
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15

20

18

ed to determine the extent of the groups of
signals to be formulated by said transmitter,
locating latches, one of which is associated
with each setting mechanism, a suitable rack
plate having ratchet teeth adapted to be
engaged by said latch, snitable supports be-
tween which said rack plates are pivoted
upon an axis parallel to the line of the
ratchet teeth, connecting- means for said
rack plates adapted to rotate said plates
around said axis, a manually operable un-
Jatching means adapted to move said con-
necting means, restoring mechanism tending
to move said setting mechanisms to their
unset positions, said ratchet teeth and said
locating latches being so constructed and ar-
ranged as to hold said racks in disengaged
position when once disengaged until all set-
ting mechanisms have been moved to their
unset position, and means tending to adjust
said rack plates to engaged pesition.

4. In a variable signal transmitter, a plu-

. rality of manual setting mechanisms adapt-
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ed to determine the extent of the groups of
signals to be formulated by said transmit-
ter; locating mechanism for each setting
mechanism adapted to hold said mechanism
at certain points; a plurality of restoring
mechanisms, one of which is associated with
each setting mechanism, and each having a
revoluble drum mounted in suitable relation

to its associated setting mechanism, a restor-

ing spring adapted to rotate said drum, and
a flexible ribbon connecting said drum and
its associated setting mechanism and adapt-
ed to be wound upon said drum upon rota-
tion thereof by said- spring and to thereby
move said' setting mechanism to its unset
position; means for disengaging said locat-
ing mechanism, the coéngaging portions of
said locating mechanism and said setting
mechanism being so relatively constructed
and arranged as to be beld in disengaged
relation when once disengaged. until all set-
ting mechanisms have been moved to: their
unget position; and means tending to adjust
said locating mechanism to engaged posi-
tion. : _

5. In a variable signal transmitter, a plu-
rality of manual setting mechanisms adapt-
ed to determine the extent of| the groups of
signals to be formulated by said transmit-
ter; locating mechanism for each setting
mechanism adapted to hold said mechanism
at certain points; a plurality of restorin
mechanisms, one of which is associated wit
each setting mechanism, and each having a
revoluble drum mounted in suitable relation
to its associated setting mechanism, a dial
moving with said drum and marked with
suitable characters for indicating the extent
of the signal group represented by the asso-
ciated setting mechanism, a restoring spring
adapted to rotate said drum, and a flexible
ribbon connecting said drum and its asso-
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ciated -setting mechanism and adapted to B
wound upon said drum upon rotation there-
of by said spring and to thereby move said
setting mechanism to its unset. position;
means for disengaging said locating mecha- 70
nism, the coengaging portions of said locat-
ing mechanism and said setting mechanism
being so relatively constructed and arranged

.as to be held in disengaged relation when’

once disengaged until all setting mecha- 75°
nisms have been moved to their unset posi- -
tion ; and means tending to adjust said locat-
g mechanism to engaged position.

6. In a variable signal transmitter, signal
formulating mechanism adapted to formu- 80
Iate. & constant series of signals, pausing -
mechanism operable by said formulating

‘mechanism and adapted to act to separate

sald series into groups, a plurality of setting
mechanisms controlling the operation of said 85
pausing mechanism and each adapted to be
set. to determine the extent of a group of
signals, and coupling means whereby, while
two of said setting mechanisms are set, their
groups of signals may be combined into one 90
group.. . " L
7. In a variable signal transmitter, means

for causing successive changes in one or more
electric circuits, setting mechanisms adapted

to adjust said transmitter to arrange said 95

circuit changes into groups separated by
time periods, said. time periods between
groups being of greater duration than the
time periods between circuit changes within.

the groups, and conpling means whereby, 100
. while the transmitter is adjusted for a plu-
“rality of such groups, the time period be-
‘tween certain of said groups may be short-
- ened so as to have no greater duration than °
the time period between successive .circuit 105

changes within a group. : -
8. In a variable signal transmitter, means

for causing succéssive changes in one or more

electric cirenits, setting mechanisms adapted

to adjust said transmitter to arrange said 110

circuit changes into groups separated by
time periods, said time periods between
groups being ‘of greater duration than the
time periods between circuit changes within

the groups, and coupling means adapted for 115

operation only while the transmitter is so
adjusted for the arrangement of certain plu-'
ralities of groups of circuit changes where-
by the time period between certain of said

groups may be shortened so as to have no 120

greater duration than the time period. be- -
tween successive circuit changes Wlth&n a

group. ) o .
9. In a variable signal transmitter, means

for causing successive changes in one or more .15

electric circuits, setting mechanism adapted
to adjust said transmitter to arrange said

"circuit changes into groups separated by
.time periods, said time periods between

groups being of greater duration than the 130
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-the groups, coupling means wher
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time periods between circuit changes within
iy the time
period between certain groups for which said
transmitter is so adjusted may be shortened
50 as to have no greater duration than the
time period between successive circuit
changes within a group, and locking means
for said coupling meaus controlled by the
setting mechanism for one of said groups.
10. In a variable signal transmitter, sig-
nal* formulating mechanism adapted to
formulate a constant series of signals, pans-

'ing mechanism adapted to cause the inter-

ruption . of said series, thereby forming
groups of signals, means for varying the

number of sigrials in said groups, coupling

means whereby the signals of two of said
groups may be -formulated without an in-
terruption between them, and s member mov-
ing with said coupling means and mounted
in suitable relation to a member of the means
for varying the number of signals in one of
sald two groups for locking said coupling
means against movement to a position which
will render said coupling means effective
while-th erating member of the vary-
ing means is in certain positions.

11. In a variable signal transmitter, a se-
ries of manually operable members for ad-
justing the number of cycles of the operation
of said transmitter to he produced when said
transmitter is released, each having a rack
moving therewith, a restoring spring, a pin-
ion adapted to engage said rack, 2 latch arm
moving with said pinion, and a Intch dog ad-
i to said lateh arm and adapted to en-
gage the lati)

:h, arm. ‘

12. In a variablé signal transmitter, a se-
ries of inanually operable members for ad-
justing the number of cycles of the opera-
tion of said transmitter to be produced when
said- transmitter is released, each having
ack moving therewith, a restoring spring,
a pinion adapted to engage said rack, a latch
arm moving with said pinion, a Iateh dog
adjacent to said latch arm and adapted to
engage the latch arm; and suitable means
operated by the transmitter in running for
disengaging said lateh do

13. In a variable signal transmitter, a se-
ries of manually operable niembers for ad-
justing the number of cycles of the operstion
of said transmitter to be produced when said
transmitter is released, each having s rack
moving therewith, a restoring spring, a pin-
ion adapted to engage said rack, a latch arm

.moving with said pinion, a_latch dog adja--

cent to said latch arm and adapted to engage
the latch arm: o series of detachsule bars
extending between adjucent lateh dogs; each
of which is arianged to. be detached from
one of its associated latch dogs by the lateh
arm cobperating with such dog when said
latch arm is in position to be engaged by

_said dog; and means moved by the transmit-

' 284
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ter at the conclusion of each cycle of the op-
eration thereof adapted to move one of said
lateh dogs to disengage it from its eodperat-
ing latch arm. ; .

14. In a variable signal tpansmitter, a
series of manually operable members for
adjusting the number of cycles of
ation of said transmitter to be
when siid transmitter is released,
ing a rack moving therewith, a ve
spring, a pinion adapted to engage.said
rack, a latch arm moving with said pinion,
a lateh dog adjacent to said latch arm and
adapted to engage the latch arm; a detent
for said transmitter controlled by one of
said manually “operable members; means
moved by the transmitter at the conclusion
of each cycle of the operation thereof adapt-
ed to move one of said latch dogs to diten-
gage it from- its coSperating latch arm; a
detachable bar extending between two of
said latch dogs and so godperating with the
latch arm engageable by one of said two
latch dogs as to be adapted to transmit
movement from said one latch dog to the
other only when said latch arm is not in
position tc he engaged by its latch dog.

15. In a variable signal transmitter, a
series of manually operable members for
adjusting the number of cyeles of the oper-,
ation of said transmitter to be produced
when said transmitter is released, interlock-
ing means between said members permitting
-eertain of satd members to be moved with-
oub moving certain other of said members
and causing the manual movement of cer-
tuin of said members to be transmitted to
certain other of said members, latching
means adapted to hold said members in the
positions to which they may be manually
moved, a detent for said transmitter,
leasing means operated by one of said manu
ally movable members for moving th
tent te disengaging position when said
member is held by its latching means and
for moving the detent to enga ging position
when said member i3 not held by its latch-
g means, means tending to rvestore sgid-
manually movable members to the pesitions
from which they may be manually moved,

means  for  successively disengueing the
“ B o2t e} ol

latching means for said members, and means
for operatir g said diserigaging menns at the
conclusion of each. cycle of the operation of
said transmitter,

16.. In a variable signal transmitier, ad-
justing means which may be setto condition
said transmitter for a certain number of
cycles of operation when released, latching
tieans adapted to hold said adjusting means
in get position, a detent for said transmit-
ter, releasing meins operated by said ad-
justing means for moving the detent to dis-
engaging position' when said adjusting
means is held by said latching nieans and
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for moving ‘the detent to engaging position
when said adjusting means is not held by
said latching means; a plurality of manual
setting mechanisms adapted to. determine
the extent of the groups of signals to be
formulated by said transmitter, disengage-
able locating mechanism for each setting
mechanism adapted to hold said mechanism
at certain points, restoring mechanism tend-
ing to move said setting mechanisms to
their unset positions, tripping means so con-
nected with the releasing means as to be
adapted to be operated to simultaneously
disengage the locating mechanism from all
.of the setting mechanisms whenever said re-
leasing means is moved to bring the detent
to engaging position, means for unlatching
said adjusting means and disengaging the
locating means from all of the setting mech-
anisms, and' means for disengaging the trip-
ping means from the releasing means when
the adjusting means has been moved to the
position which carries the detent to engag-
ing position.

17. In a variable signal transmitter, a se-
ries of manually operable members, control-
ling means whereby said transmitter is held
" at rest while said members are in normal po-
sition and is released while any member is in
operated position, and restoring means re-

sponsive to the running of said transmit-

- ter for successively moving operated mem-
bers from-their operated to their normal
positions.. :

18. In a variable signal transmitter, &
series of manually operable members, con-
trolling means whereby said transmitter is
held at rest while said members are in nor-
mal position and is released while any mem-
ber is in operated position, and restoring
means Tesponsive to the running to the said
transmitter at the conclusion of each cycle
of the operation thereof for successively
moving operated members from their oper-
ated_ to their normal positions.

19. In a variable signal transmitter, a

plurality of manual setting mechanisms. -

adapted to determine the  extent of the

groups of signals to be formulated by said -

- transmitter, locating mechanism for each
setting mechanism, a locating latch asso-
_ciated with each setting mechanism adapted
to engage said locating mechanism, and ad-
mit of disengagement of the locating-mech-
anism therefrom, and upon disengagement

to positively lock said locating-mechanism,

whereby the latter will be locked against re-
engagement and be unlocked only when all
setting mechanisms are in their unset posi-
tion. . T :
20, In. a variable signal transmitter, a
series- of manually operable starting mem-
bers, each separately operable holding mech-
anism for retaining said members in oper-
ated positions, and disengaging mechanism
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for said holding mechanism jointly con-

trolled by the running of the transmitter

and by said members. .
.21, In a variable signal transmitter, a
plurality of manual setting mechanisms

adapted to. determine the extent of the

groups of signals to be formulated by said
transmitter, locating mechanism for each

setting mechanism adapted to be engaged
by a suitable latch at certain points, a locat-
ing latch associated with each setting mech-.

anism and adapted to engage said locating
mechanism, and admit of disengagement of
the locating - mechanism therefrom, and
upon disengagement to positively lock said
locating-mechanism, whereby the latter will
be locked against reéngagement and be un-
locked only when all setting mechanisms are
in their unset position. :

92. In a variable signal transmitter, a plu-

" rality of manual setting mechanisms adapt-
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ed to determine the extent of the groups of -

signals to be formulated by said transmitter,
locating mechanism for each setting mech-
anism adapted to be engaged by a suitable
latch at certain points, a locating latch asso-
ciated with each setting mechanism and
adapted to engage said locating mechanism,
means for manually disengaging said locat-
ing latch and the locating mechanism, said
locating latch and said locating mechanism
being so relatively constructed and arranged
that they will-be held in disengaged position
when once disengaged until all setting mech-
anisms have been moved to unset position.
- 93, In a variable signal transmitter, ad-
justing means which may be set to condition
said transmitter for a certain number- of
cycles of operation when released, latching
means adapted to hold said adjusting means
in set position, a detent for.said transmitter,
releasing means operated by said adjusting
means for moving the detent to disengaging
osition when -said adjusting means 1s held

by said latching means, and for moving the
detent to engaging position when said ad-

justing means is not held by said latching
means, and manually operable means for
unlatching said adjusting means so as to
prevent the commencement of further cycles
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of operation of the transmitter, regardless :

of the number of cycles for which it may-

have been manually adjusted.

24. In.a variable signal transmitter, a de-

tent therefor, releasing means for said de-
tent, a plurality of manual setting mecha-
nisms adapted to determine the number and
extent of each group of signals to be formu-
lated by said transmitter, disengageable lo-
cating mechanism for said setting mecha-
nisms adapted to hold said mechanisms at
certain poifnts, restoring mechanism tending
to move said setting mechanisms to their
unset positions, tripping means so connected
with the releasing means as-to be adapted
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- operated in varying degrecs
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to be operated to simultaneously disengnge.
the locating mechanism from all of the set-.

ting mechanisms whenever said releasing
means is moved to ,ln'ing the detent to en-
Zaging position, means for disengaging the
tripping means from tlie releasing means,
and manually operable means for disengag-
ing the locating mechanism from the setting
mechanisms,

25. In a variable signal transmitter, a plu-
rality of manual setting mcehanismes adapt-
ed to detérmine the extent ot the groups of
signals to be-formulated by said transmitter.
a locating latch associated with each manal

setting mechanism, means for manually op-.

erating each of said locating latches, véstor-
ing mechanism tending to move sai setting
mechanisms to their anmet positions, locat-
ing mechanism adapted - to be ‘engaged by
sald locating latches to hold saic, setting
mechanisms at certain points against the
tendency of said restoring mechanism, means
for disengaging said locating mechanism,
and upon disengagement to positively lock
said locating-mechanism, whereby the lattor
will be locked aguinst reéngagement and be
unlocked omiy when all setting mechanising
are in_their unset position..

26. In a variable signal transmitter, o
series of manually operable starting mem-
bers, accumulation mechanisin adapted to be
operated In varying: degrees. by different
members of said series, and restoring means
for said accumulation mechanism operable
by said transmitter in running. o

27. In. a variable signal transmitter, a
series of manually operable starting mem-
bers, accumulation mechanism ala Ptec tp be
by different
members of said series, and step by step re-

storing means for said acciunulation mecha-

nism’ operable by said t -ansmitter in run-
ning. .

28 In a variable signal transmitter, . a
series of manually operable starting mem-
bers, accumulation mechanism
operated in

storing means for said accumulation mecha-
nism operable by said transmitter at the
conclusion of each cycle of the operation
thereof. o

-29. In a variable signal transmitter, a
series of manually operable niembers, means
whereby the movement of one of said mem-

bers to operated position will relense said

adapted to be
arying degrees by different
- members of said series, and step by step re--

21

transmitter, and connecting’ msaiis wherely
the movement of any oneof the ‘other o
said members to operated position will i
communicated to said. first nnmed mernber,
said connecting means being arranged to act
through any Intervening mewmbers in said
series, R

30. In a variable signal transmitter, u
serics of manually operablo members, wmeans
whereby the movement of oune of said wen-

hers to operated position will release swid.

trausmitier, connecting meuns wherehy the
movement of any one of the other of suid
members to operated position-will Le com-
minicatedl to said first named meniber, 's
connecting mesns  being arranged-to- wet
throngh any intervening members. ‘in. sa
series, and means contro \
of said transmitter for
suid manually operable members, » ,

3L In a variable signal ‘transmitter, a
series of manually operable members, means
whereby the movement of one of suid mem-
bers to operated position will release said
transmitter, cohinecting means whereby the
Imovement of any one of the other of said
members to operated position will be com-
municated to said first named member, said
connecting means being arranged to act
through any intervening members in said
series, and means controlled by the running
of said transmitter at the conclusion of each
cycle of the operation thereof for succes-
s’ 'ely restoring said manually operable
members, '

82. In'a variable signal transmitter, sig-
nal formulating mechanism adupted to be
adjusted to formulate groups of signals rep-
resefiting  Arabic numerals expressing o
number, and coupling means whereby, “ien
said formulating nechanism is adjusted to
formulate groups so expressing a number,

‘groups” représenting. adjacent ‘numerals of

such number may be combined into & group
comprising signals equal in number to the
sum of the numerals represented by the
groups so combined. - . :

T witness whereof, we have herennto sub-
scribed our names this 30th ‘day of July,
A. D, 1914, -~ ‘ )

CLARENCE E. BEACH.
. HERMAN W. DOUGHTY,
Witnesses:

Harry F. Horron,
D. Wintunor Fosrer,
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