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41 Claims. (Cl 177-360) 
The present invention relates to electric sig- ically, this recording apparatus makes a record of 

naling, supervising and recording systems of the each alarm or supervisory indication, designating . 
type characterized by a plurality of control boxes the particular box or boxes from which the indi 
or stations interposed at different points in a cation was transmitted, the condition at that box 

is connecting circuit and so arranged that when an which gave rise to the indication, and preferably is 
alarm or like condition arises at or in the vicinity the date and the time of day when the indication 
of one of these boxes, or when a change occurs was transmitted. Such record is permanently 
in the condition of certain apparatus being su- printed on a sheet or preferably a continuous pa 
pervised by the system, or when one of the boxes per tape, so that it affords an instantaneous visu 

lo is manually energized, the system will function al indication of the particular box operating and 10 
to give a signaling or supervisory indication, the condition at that box, and so that the record 
which indication may audibly designate the par- can be checked for past performance of the sys 
ticular box which has been energized in the sys- tem, and for building maintainence and super 
tem, and will also make a permanent record des- visory records. 

5 ignating the particular box and the condition Another object of the invention is to provide 5 
which gave rise to the energization of that box. improved recording apparatus of the above gen 
The present invention embodies improvements eral despription which will function in a system 

on and developments of the electric signal system of the successive, continuously repeating, non 
disclosed in my prior Patent No. 1,950,108, grant- interfering type. In this regard, it is a more 

20 ed March 6, 1934. specific object of the invention to provide re- 0 
Apparatus of the present type has application cording apparatus for the general type of signal 

to Sprinkler alarm systems, supervisory systems, ing system disclosed in my copending applica 
fire alarm systems, burglar alarm systems, and tion above referred to. Certain of the funda 
other analogous systems where it is desired that a mental principles, features and structures chara 

25 certain condition or operation occurring at any acterizing this prior system have been incor- 25 
one or more points along the circuit shall give an porated in the present system herein disclosed. 
alarm or signal indication, or shall exercise a For example, in such system interference be 
supervisory or regulating indication or control in tween different boxes or stations is positively 
connection with apparatus associated with the avoided. Thus, in the event that two boxes 

30 signal system. The system forming the subject should be energized simultaneously, or in the 30 
matter of the present application embodies cer- event that one box should start to operate while 
tain improvements which are particularly adapt- another box is operating, no interference results 
ed to the fire prevention apparatus of a building between said boxes, but instead the two boxes 
or buildings, including means for indicating when take the line successively, one completing its 

35 any branch or spray head of a sprinkler system is indication on the circuit and the other box 35 
operating; for indicating when the air pressure awaiting its turn and thereafter starting and 
on a pressure fed water supply system is high or completing its indication on the circuit. This 
low or when the water level, as of a gravity fed successive, non-interferring operation will occur 
system, is high or low; for indicating when any no matter how many boxes are energized either 

40 cf the main control valves of the sprinkler Sys- simultaneously or in overlapping sequence. 40 
tem are open or closed; for indicating when the Furthermore, in such system the boxes are Suc 
power, as of an electrically operated pump, is cessively operating and continuously repeating. 
available or has been interrupted; and for indi- Thus, in a long series of boxes, if box. A should 
cating when room temperatures rise excessively, first be set into operation and box B should then 

45 or indicating other conditions having to do with attempt to operate, the latter would be com- 45 
a fire prevention system. Accordingly I shall de- pelled to await its turn until box A has completed 
scribe the invention in such situation, but it will its cycle of alarm or supervisory indication, when 
be understood that the fundamental features of box B would begin operation and complete its 
the invention can also be embodied in any of the cycle of indication; and if the condition which 

50 systems above mentioned, or in other systems and started the operation of box A had not been cor- 50 
situations where like signaling or supervisory rected up to such time, box A would again take 
functions are to be exercised. up operation and complete a second cycle, and, 
One of the principal objects of the invention is similarly, if the condition which initiated the 

to provide improved means for recording the dif- operation of box B had not been corrected lp to 
65-ferent operations of the system. More specif- this time, box B would again take up operation 55 
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and complete a second cycle-this successive, 
continuously-repeating operation continuing in 
definitely, or until the system is shut of or the 
abnormal conditions at the boxes are corrected. 
Moreover, such successive, continuously-repeat 
ing operation will occur irrespective of the num 
ber of boxes entering into operation and irre 
spective of the location of the boxes in the series, 
represented for example, by boxes A, C and D or 
B, E, F and C, etc. This continuously-repeat 
ing characteristic is of decided importance in 
safeguarding the system against all contin 
gencies. For example, in prior systems where 
the alarm or supervisory indication is only 
sounded or indicated once or a limited number of 
times, if the Watchman is absent from the build 
ing for only a short time and the alarm or other 
indication should occur during this interval the 
protective value of the system is nullified. A 
further feature of this system is that the mova 
ble transmitting element in each box is electri 
cally driven, eretofore, in the majority of 
these electric signal systems the signal wheel or 
like transmitting element has been driven by 
cook-work mechanism. Such mode of Opera 
tion imposes definite limitations on the system. 
For example, the box cannot have a continui 
ously repeating function because the clock spring 
motor runs down in a comparatively short time. 
Furthermore in the majority of these prior sys 
tems, after an operation of the system, the clock 
spring of each clock which has operated must 
be rewound immediately to restore the system 
to its former protective condition, which is an 
obvious disadvantage, In the system disclosed 
in this and in my prior application the trans 
mitting elemeht in each box is driven by power 
derived from an electric circuit passing through 
all of the boxes. Such circuit supplies energy 
to an electromagnetic motor element in each 
box which functions to drive the transmitter 
element through repeated cyclical movement as 
long as the alarm or supervisory condition con 
tinues at that box. Preferably, this electro 
magnetic motor element in each box is of the 
step-by-step type adapted to be advanced by 
current impulses transmitted over the box oper 
ating circuit, such intermittent impulses being 
created by a circuit breaker or pulsator which 
is automatically set into operation when one of 
the boxes is energized. This pulsator also estab 
lishes current impulses in the system which are 
used in appropriately advancing the printing 
wheels of the recording mechanism, from which 
the printed record is made. 
The recording apparatus herein disclosed co 

Operates with the above described character 
istic features of the system, in that this appa 
ratus will record the successive operations of a 
group of concurrently or successively energized 
boxes, having any sequence in the series, such as 
boxes A, C and D or B, E, F and G, and in that 
this apparatus will record the continuously re 
peated operations of any one box or of a group 
of boxes operating successively, all without 
interfering with the above described operation 
of the boxes. - 
A further object of the invention is to pro 

vide improved means for enabling the transmit 
ter of any energized box to move the printing 
elements of the recording apparatus to their 
proper positions for designating the energized box 
and also for designating the condition which 
caused the energization of that box. In this re 
gard, one of the particular objects of the in 

2,104,824 
vention is to provide an improved method of and 
means for effecting a selector function whereby 
the code impulses designating the particular box 
and the condition prevailling at that box cause 
selective actuation of the different printing ele 
ments in their proper sequence for establishing 
the proper printing set-up in the recorder. For 
example, in a large installation the boxes are 
preferably designated by numbers having three 
or possibly more digits, such as box No. 313 or 
315, the successive digits of which number are 
set up in printing position on three type wheels 
corresponding to hundreds, tens, and units 
wheels, and the first duty of the selector func 
tion is to transfer the code impulses selectively 
to the proper numeral wheels. The particular 
condition existing at that box is also set up in 
printing position on a separate type wheel which 
I have termed the "condition" wheel, and an 
other duty of the selector function is to trans 
fer the proper code impulses to this condition 
wheel for giving it the proper printing set-up. 
After the entire printing set-up has been es 
tablished on the type wheels the printing oper 
ation automatically follows, whereupon all of the 
type wheels are then automatically restored to 
their initial positions, the paper tape is automat 
ically advanced to the next printing position and 
the inked printing ribbon is also advanced. This 
cycle of selectively setting up the type wheels, 
automatically printing this set-up, and then au 
tomatically restoring the recorder parts for a 
later printing operation, is repeated as long as 
any energized box continues to repeat its signal 
ing cycle, and in the event of a group of boxes 
operating concurrently the recorder apparatus 
will go through this same general cycle, modi 
fying the set-up of the numeral and condition 
wheels, however, to correspond with the num 
ber and "condition' of the box then having the 
line so that the printed record will show exactly 
the sequence in which any number of boxes came 
into operation and the number of times and the 
order in which they repeated, all without in 
terfering with the operation of the boxes. 
With reference to the recorder apparatus, other 

objects of the invention are to provide improved 
automatically operating means for: (1) effecting 
the printing operation at the proper time in the 
cycle; (2) restoring the type wheels to their ini 
tial positions preparatory to again being set-up 
by the code impulses; (3) advancing the paper 
tape to its next succeeding printing position; (4) 
advancing the inked printing ribbon (and auto 
matically reversing the direction of advance of 
the ribbon near the ends thereof); (5) indicating 
when the supply of paper on the feeding roll is 
low; and, (6) protecting the system during the 
interval of substituting a new roll of paper tape 
by opening the box-operating circuit and the 
selector or signaling circuit so as to prevent the 
transmission of any signaling impulses from any 
box which might be energized during this tem 
porary non-operative condition of the recorder 
apparatus. 
The selecting or sequence controlling function, 

by which the code impulses are selectively trans 
ferred to or made effective on first one and then 
another of the several type wheels, involves a 
unique relation between the circuit for operating 
the boxes and a second selecting or signaling 
circuit, together with certain selector or se 
quence appartus cooperating with the circuits. 
One group. of code impulses is transmitted to a 
step-up electromagnet which steps up one of the 
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printing wheels to its printing position, then a 
selector, or sequence electromagnit operates to 
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render the advancing pawl of this wheel inop 
erative and to render the advancing pawl of 
another printing wheel operative, whereupon 
succeedirig impulses advance this second wheel 
to its printing position, etc. This operation of 
having the step-up electromagnet advance the 
printing wheels and having the selector electro 
magnet determine the wheel which is to be ad 
vanced is followed until all of the wheels are 
stepped up to their printing positions, where 
upon the printing operation follows. This se 
lector function and its apparatus constitute one 
of the principal features of the invention. 
Another object of the invention is to provide 

an improved system of the above general descrip 
tion wherein definite and positive synchroniza 
tion is established between the operation of any 
signaling box and the operation of the recorder. 
This synchronization is effected electrically by a 
synchronizing device which is common to all of 
the boxes on the circuit and to the recorder; in 
the preferred enbodiment herein disclosed such 
synchronizing device being the above mentioned 
oscillating circuit breaker or pulsator which 
transmits current impulses to the operating box 
and to the recorder. Difficulties of major im 
portance have heretofore arisen in endeavoring 
to establish and maintain synchronized timing 
between the prior types of clock spring driven 
boxes and the prior types of recorders. Mechani 
cal escapements have been associated with such 
boxes to control their speed of operation, and 
mechanical escapements and other like mechani 
cal timing devices have been associated with the 
recorders to govern the selection or change-Over 
from the energization of one coll to the energiza 
tion of another coil. For example, when one of 
these prior signaling boxes is transmitting code 
impulses corresponding to two or more digits, it 
is the intention that in each group of impulses 
designating one of these digits there shall be a 
uniform time interval of relatively short duration 
between the successive impulses in this group, 
and that there shall be a relatively longer time 
interval between any two such groups of impulses. 
The tinning device at the recorder is intended to 
distinguish between the length of time interval 
between impulses of a group and the length of 
time interval between groups of impulses, in order 
to select the proper coil for energization. Mani 
festly, however, there is always a great deal of 
uncertainty in the time intervals between im 
pulses transmitted from a clock spring driven 
signaling box, arising from Wear of the parts, 
changes of temperature affecting the lubrication, 
foreign matter collecting in the working parts, 
etc.; and these same conditions and uncertain 
ties prevail in the case of the time measuring 
device at the recorder. Hence, there is no defi 
nite and positive synchronization between the 
box and the recorder, and errors frequently arise 
in the performance of the recorder, and always 
remain as potential sources of unreliability. 
These objections have all been avoided in my in 
proved system wherein the oscillator functions as 
a synchronizing element common to the boxes 
and to the recorder for insuring that precisely the 
same time interval shall exist between successive 
operations of the box and the transmission of 
successive impulses to the recorder. 

5 

Another object of the invention is to safeguard 
the operation of the system by placing all of the 
circuits, relays and other apparatus under con 

3 
tinuous test so that in the event of breakage of 
any of the conductors, or a ground being estab 
lished on any of the circuits, or a fault arising 
in any of the apparatus, a trouble signal will in 
stantly be energized to indicate that the system 
is not in its normally operative condition, and 
to designate the source of the trouble. 
Another object of the invention is to provide 

an improved electrically operated step-by-step 
transmitter for use in each of the boxes or con 
trol stations, which requires less energy to oper 
ate, which is more reliable in its operation, and 
which embodies other controlled and controlling 
functions not disclosed in prior types of trans 
mitters, 
Another object is to provide an improved sig 

naling system and improved box transmitter in 
which the current impulses transmitted over the 
box operating circuit are operative to actuate the 
transmitter arnature, but wherein the code wheel 
or rotor element of the box is not advanced by 
the attracted movement of the armature on the 
current impulse, but instead is advanced by the 
recessional movement of the arnature upon the 
cessation of the current impulse. This node of 
operation has numerous advantages which I shall 
hereinafter describe. 
Other objects and advantages of the invention 

will appear from the following detailed descrip 
tion of a preferred embodiment thereof. In the 
accompanying drawings illustrating such emi 
bodiment: 

Figure 1 is a fragmentary circuit diagram illus 
trating schematically a series of signal boxes or 
control stations and the circuit wires connecting 
with these boxes, this figure representing the 
“line' portion of the system; 

Figure 2 is a fragmentary circuit diagram illus 
trating the circuits and apparatus constituting 
the control panel or central station of the system, 
this diagram being adapted to be joined with the 
right-hand edge of Figure 1 for completing the 
entire system circuit; 

Figure 3 is a rear elevational view of one of 
the step-by-step electromagnetic motor units emi 
ployed in each of the signal boxes; 

Figure 4 is a side elevational view of the same; 
Figure 5 is a front elevational view of this 

device; w 

Figure 6 is a horizontal sectional view taken 
approximately on the plane of the line 6-6 of 
Figure 5; 

Figure 7 is a view diagrammatically illustrating 
the electrical connections in a typical signaling 
box, particularly where such box has a flow indi 
cating or fire alarm signaling duty; 

Figure 8 illustrates the control circuit connec 
tions of a box having a typical supervisory duty; 

Figure 9 is a front elevational view of the pull 
sator or oscillator which transmits the current 
impulses to the signaling boxes and to the re 
corder and System; 

Figure 10 is a perspective view of the selecting 
switch or relay which directs these impulses 
selectively either to the selector coils or to the 
type step-up coils of the recorder; 

Figure 11 is a perspective view of the other side 
of this same selecting or directing switch; 

Figure 12 is a front view of the recording ap 
paratus, a portion of the casing thereof being 
broken away to illustrate certain operating parts, 

Figure 13 is a transverse sectional view through 
the mechanism for selecting and advancing the 
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10 

4. 
corresponding to a section taken approximately 
on the plane of the line f3-ft of Figure 14; 

Figure 14 is a view taken approximately on the 
plane of the line 4-4 of Figure 13, and with 
the front and top portions of the housing re 
moved, showing in front elevation this same 
mechanism for selecting and advancing the type 
Wheels; 

Figure 15 is a transverse sectional view taken 
approximately on the plane of the line 5-5 
of Figure 14; 

Figure 16 is a view from the same side as Fig 
ure 15, but also illustrating certain of the mer 
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cury tubes associated with the recording appa 
ratus, and showing some of the mechanism which 
controls the tilting of these tubes; 

Figure 17 is a sectional view on a larger scale, 
taken between the planes of Figures 15 and 16, 
approximately as indicated by the section plane 
T-T on Figure 14; 
Figure 18 is an end elevational view of one of 

the type wheels, showing the return spring which 
restores the wheel to its normal position; 

Figure 19 is a side elevational view of the same; 
Figure 20 is an inverted view looking upwardly 

under the aforesaid mercury tubes, illustrating 
their mountings and some of their actuating 
mechanisms; 

Figure 21 is a plan view showing the mecha 
nism within the base portion of the recording 
apparatus, below the mechanism which selects 
and advances the type wheels; 

Figure 22 is a transverse sectional view taken 
approximately on the plane of the line 22-22 of 
Figure 21, showing the operating relation of the 
parts which enter into the printing operation; 

Figure 23 is a fragmentary transverse sectional 
view taken approximately on the plane of the 
line 29-23 of Figure 21, showing the pawl appa 
ratus which advances the roller parts feeding the 
paper tape; 

Figure 24 is a fragmentary view showing a por 
tion of the paper tape having typical data re 
corded thereon; and 

Figures 25 and 26 are diagrammatic views of 
modified constructions. 

Referring first to Figures 1 and 2, the main 
operating units of the system consist of a series 
of signal boxes A, B, C, etc. and a control station 
or panel generally indicated at X, this control 
station or panel comprising a grouped arrange 
ment of apparatus for recording the impulses 
transmitted from the boxes, for transmitting the 
intermittent current impulses over the circuit, for 
maintaining the circuit under continuous test, 
and for performing the various other functions 
hereinafter described. While Figure only illus 
trates three boxes A, B and C, it will be under 
stood that any number of boxes may be included 
in ther system depending upon the number of 
locations or operating stations from which an 
alarm or supervisory indication is to be trans 
mitted. The entire group of boxes is connected 
in series relation to a circuit consisting of three 
conductors P, N and S. It will be noted that 
these conductors loop back from both ends of 
the circuit, or from both ends of the series of 
boxes, to the control panel X. The circuit of 
the entire system is completed by placing Figure 
2 in juxtaposition to the right-hand edge of 
Figure 1. r 

I shall first describe the structural details of 
one of the signal boxes, and then of the recording 
apparatus and of the other mechanical devices . 
associated with the control panel, and shall then 

l 

2,164,824 
describe in detail the various circuit functions 
and operations in their relation to the several 
units of the apparatus. The explanation of the 
entire system will be most easily understood if 
we assume the system to be operating on direct 
current with certain conditions of polarity or 
directions of current feed, as this will enable the 
circuits to be traced through with respect to pos 
itive and negative. However, the same operation 
occurs when the system is operating on alternat 
ing current, and accordingly it will be understood 
that where I refer to "positive” and 'negative' in 
this description and in the appended claims I am 
not using these terms in a limitative sense, but 
only for the purpose of differentiation and to 

O 

5 
facilitate understanding the invention. The sys 
ten might be operated entirely off an ordinary 
lighting or power circuit but it would then be 
fallible because of the possibility of interrup 
tions in the service line, and to avoid this I pre 
fer to employ a battery 3 (Fig. 2) for energiz 
ing the more essential circuits of the system, this 
battery being floated across any suitable type of 
charging means. Leading from this battery are 
positive and negative feeders or buses 34 and 35 
espectively, which have connection with the war 
ious devices and terminals at the control sta 
tion X. The conductor P and N represent a box 
operating. circuit for supplying operating current 
to the several boxes A, B, C, etc., and either po 
larity may be impressed on these conductors. It 
will be assumed, however, that positive polarity 
is impressed on conductor P, this polarity being 
supplied from the battery feeder 34 to the ter 
minal designated PL ("positive line') on the 
control panel X. From here the polarity is fed 
through conductor P in a direction extending 
down through boxes A, B and C in the Order 
named, and is thence conducted back to the ter 
minal PR. ('positive return') on the control pan 
el. It will be observed that this corresponds to 
a counter-clockwise direction of flow in the par 
ticular circuit connections illustrated. It will 
also be assumed that the negative polarity from 
the negative battery feeder 35 is being placed on 
the opposite end of the conductor N through neg 
ative line terminal NL on the panel, so that this 
polarity is being fed up through the series of 
boxes C, B, and A in the order named, and is 
being returned to the negative return terminal 
NR on the panel. It will be observed that such 
corresponds in the diagram to a clockwise direc 
tion of impressed polarity. The positive return 
PR is connected to one end of the winding of 
a positive line test relay 36 and the other end 
of this relay winding is connected through a 
pulsater 3 and other apparatus to the negative 
feeder 35 pf the battery. The negative return 
NR is connected to one end of the winding of 
a negative line test relay 38, and the other end 
of this winding has connection through positive 
polarity feeder 24 with the positive side of the 
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battery 33. The arrangement is such that under 
normal conditions a small current flow is being 
passed continuously through the conductors P 
and N in the directions above stated. In the op 
eration of the system the pulsator or oscillator 
37 operates to transmit current pulsations over 
this box operating circuit P and N to the ener 
gized box for stepping the motor element of this 
box around in its cyclical movement, and these 
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pulsations are also transmitted to the actuating . 
coils of the recorder mechanism for advancing 
the type wheels. The conductor S functions as 
a signaling or selecting, conductor, extending in 
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9,04894. 
a loop through the series of boxes and connect 
ing at its ends with the terminals S and S on 
the control panel K. Normally a testing cur 
rent is being passed continuously through this 
conductor, the positive polarity of this testing 
current being conducted through positive feeder 
branch 34 and being impressed on the conductor 
s at the terminal St, and the negative polarity 
being conducted through resistance element 9 
and being connected to the signal conductor at 
the terminal S2. This conductor S controls a 
signaling or selecting relay. The control 
panel connections between the various relays, 
pulsator, recorder actuating coils, etc. will be 
hereinafter described in the more specific de 
scription of the circuit connections. 

Referring now to the general adaptation of 
the present signaling and supervising system to a 
typical fire prevention sprinkler installation, the 
riser of such an installation is indicated at 4 in 
Figure 1. This riser extends up through the 
different floor levels of the building, such floor 
levels being indicated at 45, and serves to con 
duct the water to horizontally extending floor 
branch mains 46 which extend out from the riser 
generally below the celling of each floor level. 
These floor branch mains may have the conven 
tional sprinkler heads 47 mounted thereon, al 
though most generally they connect to various 
"stringers' 48 radiating out in different direc 
tions, which stringers have these sprinkler heads 
mounted thereon. As is well known, these 
sprinkler heads are designed to open automati 
cally in the event of fire to produce a sprayed 
discharge of the Water Over the fire area. In a 
building of even moderate size there are usually 
several risers 4 from which radiate floor branch 
mains 6 at each floor level. The present inven 
tion contemplates associated an individual signal 
box with each floor branch main leading from 
each of these risers, so that when any sprinkler 
head in the system begins operating such fact is 
indicated by the present alarm system, and the 
location of this particular head is also signaled 
in the alarm, as by a code which designates the 
particular riser and the floor branch main with 
which this head is associated. Similarly, if dif 
ferent heads in different parts of the building 
commence operating either simultaneously or in 
sequence the alarm signal will designate the dif 
ferent sections of the building in which these 
heads are located. This feature of announcing 
or signaling the exact location of the operat 
ing head or heads is obviously of great advantage 
as it enables the fire to be located at once, which 
is of extreme importance in large or widely scat 
tered buildings, and moreover in the event of a 
sprinkler head opening accidentally, it enables 
this head to be located promptly before great 
water damage can be done. As will hereinafter 
appear, the designation of the particular floor 
branch main is effected by an individual code in 
which the alarm is sounded and also recorded. 
If desired, separate signal boxes might also be 
associated with each stringer 8, but this is not 
usually necessary. The main fire alarm duties 
of the system are exercised by boxes associated 
with each floor branch main, and made responsive 
to the flow of water through that main, under 
the control of flow responsive switches generally 
indicated at 49. In Figure 1 I have shown the 
boxes A and B as having this alarm duty in con 
nection with floor branch mains with which they 
are associated. In exercising its supervisory 
duties in connection with a sprinkler system, 
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separate signal boxes may be associated with dif 
ferent apparatus and mechanisms having to do 
with a typical sprinkler installation, whereby the 
system will have a supervisory function in ind 
Cating the conditions of such other apparatus 
and mechanisms. For example, it is quite a com 
non practice to provide a manually controlled 
valves in each floor branch main 46 at a point 
adjacent to the riser 44 so that the floor branch 
main can be cut of in the event of an accidental 
opening of one of the sprinkler heads, or for the 
purpose of making repairs, extensions, etc. 
Naturally, a critical hazard is immediately intro 
duced if this manually controlled valve should be 
closed and then forgotten. The present system 
provides means for positively preventing any 
such possibility by exercising a supervisory con 
trol for indicating the condition of each of these 
Valves. For example, in Figure 1. I have shown 
the box C in a supervisory duty for indicating 
when the valve 5 is closed and for indicating 
when this valve is opened. As I shall hereinafter 
explain, this particular supervisory duty is mere 
ly typical of a large number of other supervisory 
functions which may be embodied in the present 
system, as for indicating high and low water 
levels in a storage tank, the existence of air pres 
sure on a pressure fed system, and such other 
supervisory functions as have generally referred 
to in the forepart of this specification. : 

Signal bores 
The term "signal box' or 'signal station” is 

hereinafter used in its generic sense as designat 
ing each of the devices from which the signal or 
control function emanates when said device is 
energized either manually or automatically. The 
operating parts of all of these signal boxes A, B, 
C, etc. are duplicates, with the single exception 
of the arrangement of the code or signaling con 
tacts, and hence a description of one box will suf 
fice for all. Referring to Figures 3, 4, 5 and 6, 
the principal elements of each box include an 
electromagnetic coil 4, an armature 55, a pawl 
56 oscillated by the latter, and a rotary element 
57 having a ratchet wheel 58 to which a step 
by-step advancement is imparted by the paw 56, 
and which rotary element 57 governs the co 
action between certain contacts associated with 
the box operating circuit and with the signaling 
or selecting circuit. Referring more specifically 
to the detailed construction, the device is as 
sembled upon a supporting or base plate 6 hav 
ing a downturned flange 62 at one side by which 
the plate can be secured to any suitable support. 
Secured to the botton of said plate in an insulat 
ing connector block 64 in which are mounted the 
connector terminals adapted for connection with 
the box operating and signaling circuits and with 
the circuit or circuits which govern the ener 
gization of the box. Wires extending from these 
terminals pass up through an insulating bushing 
65, passing through the base plate, and extend up 
to their respective contacts and connections as 
sociated with the rotary element 57, as I shall 
hereinafte describe. 
The coil and armature assembly is carried by 

a C-shaped plate 66, the lower arm of which is 
secured to the base plate 6 by the insulated 
bolts or studs 6. The electromagnetic coil 5 is 
suspended from the upper arm of the C-shaped 
bracket 66 by a screw 68 passing down through 
said arm and threading into the core 69 of the 
coll. A cap to composed of copper or Ike non 
magnetic material is secured over the projecting 
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lower end of the core so that when the coil is 
deenergized the arnature will be sure to sepa 
rate from contact with the lower end of the 
core, thereby preventing the possibility of slight 
residual magnetism delaying the downward 
movement of the armature. The portion of the 
arnature adjacent its pivot axis is made rela 
tively wide to give considerable width of bearing 
support, this pivot mounting comprising a pivot 
pln 7 passing through the back of the bracket 
66 and through the extension arm ' of said 
bracket. As shown in Figure 6, t pivot pin 
passes through a pivot lug bent up from the 
front edge of the armature US and through an 
arm bent up from the back edge of sald arma 
ture. Said arm constitutes an overthrow pre 
wenting pawl, having a nose 7" at its upper end 
which is adapted to swing into the teeth of the 
ratchet wheel 58, in the downward wheel ad 
vancing movement of the armature, so as to pre 
went overthrow of the ratchet wheel. 
The armature has a short arm 4 extending 

outwardly beyond the pivot axis (Figure 5) 
and connected between this arm and the upper 
arm of the mounting bracket S is an adjustable 
tension spring 75 which acts to normally swing 
the main pdirtion of the armature downwardly 
away from the electromagnet. The C-shaped 
supporting bracket 66 is preferably of a mag 
netic material to complete the magnetic circuit 
from the top of the coil 5 down to the magnetic 
armature 55. The main swinging end of said 
armature has an upwardly sloping arm portion 
from the end of which projects a vertically ex 
tending apertured lug and a laterally extend 
ing threaded lug 18. A pivot bolt 9 passes 
through the vertical lug or ear and pivotally 
supports the advancing pawl 6 on this portion 
of the armature. This advancing pawl has a 
downwardly hooked nose adapted to engage with 
the downwardly traveling ratchet teeth at this 
side of the ratchet wheel 8. On the upstroke 
of the armature when the coil 4 is energized 
the pawl merely slides up to the next tooth but 
on the downstroke of the armature when the coil 
is deemergized the ratchet wheel is advanced one 
tooth in a counterclockwise direction (Figure 5) 
by the tension stored in the spring 75. Retro 
grade motion of the wheel is prevented by a piv 
oted detent pawl". Two link connected ten 
sion springs 82, extended between pins projecting 
from both pawls, serve to hold the two pawls en 
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gaged against the ratchet wheel teeth. The 
other apertured lug 8 on the armature carries 
a stop screw 83 which threads down through said 
lug and is adapted to have its lower end contact 
with a fixed stop 84 projecting from the mount 
ing bracket 66. Adjustment of the screw 8 ad 
justs the downward limit of movement of the 
armature 55, said screw being held in adjusted 
position by a suitable lock nut 88". The upward 
limit of movement of the armature may also be 
defined by an adjustable stop screw, although I 
preferably have the arnature strike the copper 
cap 70 on the end of the magnet core. r 

Referring to Figure 6, at the instant that a 
magnetic flux starts to build up in the energiza 
tion of the electromagnet 54, a secondary arma 
ture BS is magnetically actuated to separate two 
contacts 87 and 8. This secondary arnature 
may be mounted in any suitable relation to re 
spond to the flux created by the electromagnet, 
but in the arrangement shown it is mounted at 
the lower end on the vertical back wall of the 
bracket G, at the lower end of the coll. Said 
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armature or switch is pivoted at 89 to a suitable 
stud or mounting projection on said back 
wall, and comprises a yoke shaped portion s' 
of magnetic metal which is adapted to be at 
tracted into contact with the side of the copper cup 70. Asension spring 2 suitably connected 
between altig on the armature and a fixed point 
of attachment on the bracket it tends to nor 
mally hold the armature in the position illus 
trated with the contacts and 88 in engagement, 
The contact 8 is grounded to the bracket 
through the armature and the stationary contact 
88 is mounted in an insulated bushing 3 in the 
bracket 88. 
This secondary armature is of relatively light 

inertia and it responds instantly to the energia 
tion of the electromagnet. The two contacts 7 
and 8 are open by the time the main armature 
55 has started to move upwardly, and since it is 
the downstroke of this main armature that ad 
vances the rotary element it naturally follows 
that the opening of the two contacts T and 88 
has a lead of operation over any contact change 
or contact operation effected by the rotary ele 
ment. The manner in which this lead of opera 
tion is advantageously utilized in the control 
of the system will be hereinafter described, in 
this regard, I may use the apparatus for control 
ling the transmission of positive polarity from 
one box to another such as I have disclosed in 
my prior Patent No. 1,950,108, dated March 6, 
1934 
The rotary element 57 comprises a disk of in 

sulating material to the back side of which the 
ratchet wheel 58 is rigidly pinned. Also secured 
to the back side of this insulating disk, and dis 
posed between said disk and the ratchet wheel, is 
a thin metal plate 94 (see Figure 4) which serves 
as a common connecting element for connecting 
together certain of the contacts disposed on the 
front face of the insulating disk. This rotor as 
sembly is revolvably mounted on the enlarged hub 
portion of a bearing screw which has a re 
duced end non-rotatably mounted in the upright 
portion of the bracket plate 66. Ball bearings 
9 track in an annular groove in the face of the 
ratchet wheel 58 and bear against the outer head 
96 of the pivot screw 96, thereby providing an 
antifriction bearing for the rotor and also anti 
frictionally carrying the end thrust which is 
imposed on the rotor by the spring pressed con 
tacts bearing against the front face of the insul 
lating disk 5. The ratchet wheel 58 and the 
metallic connector disk 94 are electrically con. 
nected to the frame support 66, through the pivot 
mounting and through a connector brush O (Fig 
ure 5) which is fastened to the frame support BB 
in electrical connection therewith and which has 
spring fingers 90' bearing against the metallic 
disk 4. This frame support 66 has no connec 
tion with "ground', since in the preferred en 
bodiment of the system no "ground" is used. 

Referring to the diagrammatic illustration of 
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Figure 7, the front face of the insulating rotor, 
disk 5 carries a series of signaling or selecting 
contacts to adjacent to the outer periphery of 
the disk. These contacts preferably consist of a 
series of spaced pins extending back through the 
body of the insulating disk and all riveted over or 
otherwise connected with the metallic connector 
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disk 9 on the back side of the rotor. Sald pins 
are arranged in a code combination designating 
the particular box; for example, the arrangement 
of pins illustrated in Figure transmits signaling 
or selecting impulses corresponding to 3-1-4 for 75 
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designating that particular box. I prefer to have 
each box so arranged that a half revolution of 
the rotor disk 57 gives one complete signaling 
cycle and the other half revolution gives another 
complete signaling cycle. By this arrangement 
one box may be utilized to signal two distinct 
Supervisory conditions, i. e., one of the half revo 
lutions can be used to signal that a certain valve 
is crised and the other half revolution can be 
used to signal that this same valve is opened. In 
Such arrangement there are two of these series 
of signal contacts of disposed on diametrically 
opposite halves of the code wheel. In an alarm 
box the two series are preferably identical, but 
in a supervisory box there is a different arrange 
ment of the contacts on one side than on the 
other to signal the two different conditions. 
While I prefer this construction wherein a half 
revolution constitutes a complete signaling cycle, 
it will be understood that if desired the construc 
tion may be such that a whole revolution of the 
rotor will be required for a complete signaling 
cycle. Coacting with these rotating signal con 
tacts 0 is a stationary signal contact 02, such 
comprising a spring pressed contact supported 
in an insulating bushing which is mounted in the 
vertical portion of the bracket 66 (the details of 
which I shall hereinafter describe), this spring 
pressed contact preferably bearing against the 
lower portion of the insulating disk, and being 
engaged successively by the contact pins of in 
the rotation of the disk. Insulating gaps or blank 
portions foo, O0, foo, etc., on the face of the 
code wheel precede the signal contacts and sepa 
rate the contacts into appropriate signaling 
groups, such gaps also effecting a selecting opera 
tion, as I shall hereinafter describe. 
Spaced inwardly at a smaller radius than the 

aforesaid pins are two diametrically opposite 
shunting or bridging contacts 03 and 103'. These 
contacts do not have electrical connection with 
the connector disk 94 on the back side of the 
rotor, but merely consist of inserts anchored in 
depressions in the front face of the insulating 
disk 5. Such shunting contacts are adapted to 
make and break a bridging connection between 
two spring pressed contacts 104 and 105 which 
are supported by the bracket 66 preferably in a 
position to engage the upperportion of the rotary 
element. In the normal position of the rotary 
element the two contacts fo, 105 are bridged by 
the shunt 3. A one step advancement of the 
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rotor from its normal position breaks this shunt, 
but thereafter, upon the completion of 180 de 
grees of movement of the rotor, the shunt is again 
reestablished by the other bridging contact ros. 
Spaced inwardly from the arc of the two shunt 

ing contacts fos, O3' are two diametrically op 
posite pin contacts 08 and fo8' which extend 
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back through the insulating disk and are elec 
trically connected to disk 94 and ratchet wheel 
58. Coacting therewith is a stationarily mounted 
spring pressed contact 09 which is preferably 
arranged substantially in the angular relation 
shown in Figure 7 with respect to the rotating 
contacts 08 and 08". In the normal position 
of the rotor shown, one or the other of the ro 
tating contacts 08 or 08' lies in a position one 
step in advance of the stationary contact 09, in 
the direction of rotation of the rotor. That is to 
say, in any one cycle operation or half revolution 
of the rotor from the normal position shown, one 
or the other of the moving contacts foe or 08' 
will engage the stationary contact fos one step 
in advance of the rotor completing its cycle or 

7 
half revolution. The engagement of said con 
tacts establishes a temporary shunt across the 
arnature contacts 8, 88 for transmitting posi 
tive polarity down through the series of boxes 
toward the C end thereof to test if another box 
in this direction has been energized and is ready 
to take the line. This will be described more in 
detail later. - 
Spaced inwardly from the two latter contacts 

08, 08' are two arcuate contacting segments 
2, ff2'. Both of these segments are secured 

to the signaling rotor by connectors which extend 
through the rotor and connect both segments 
to the back connector disk 94. Coacting with 
both of these segments is a stationary spring 
pressed contact f3 which, when the rotor is in 
its normal position, presses against one of the 
two diametrically opposite insulating gaps be 
tween the opposite ends of the contact segments. 
Spaced inwardly from the radius of these con 

, tact segments is an inner contact 4 which also 
extends through the insulating rotor for connec 
tion with the ratchet wheel and connector disk 
94. Coacting with this innermost rotating con 
tact are two diametrically opposite spring pressed 
contacts 5 and ffs', mounted on the bracket 
flate substantially in the angular relation shown 
in Figure 7. In the normal position of the rotor 
as the same is illustrated in this figure, the mov- ' 
ing contact did is in engagement with the sta 
tionary contact ffs', being adapted to make a 
later engagement with the other contact 5 
when the rotor has revolved through approxi 
mately 180 degrees. 
Figure 4 illustrates one of the stationary spring 

pressed contacts in cross section, and this typi 
cally represents the construction of each of the 
other spring pressed contacts O2, 09, O, f 3, 
15, and ffs'. Each of these contact devices com 

prises a guide sleeve or bushing f 18 suitably an 
chored in a hole in an insulating mounting block 
f 9 secured to the vertical portion of the bracket 
66. The contact ball or plunger moves in this 
metallic guide sleeve, being urged against the 
face of the rotor disk 57 by a compression spring 
20 confined between the contact and the outer 
end of the metalic sleeve. The wire connecting 
with this contact is extended into a diametrical 
hole or slot in the outer end of the guide sleeve 
18 and is soldered thereto. As shown in Figure 

3, any suitable box or housing 30 encloses all 
the operating parts of the signal box. 
Where any one box is intended to signal only 

one condition, such as fire, only two contacts 2f 
and 22 are employed to control the box, as illus 
trated in Figure 7. These two contacts may be 
embodied in the flow responsive switch 49, in 
which case they close a control circuit to energize 
the box when Water flow occurs in the branch 
pipe 46, the box then signaling that there is a 
fire at this location. Figure illustrates one 
typical construction of flow responsive switch. 
Screwed into or otherwise secured to an opening 
in the upper side of the floor branch main or 
stringer 46 is a housing 3 having a cover 32 
secured to the top thereof by a water-tight joint. 
A length of resilent metallic tubing 33 has its 
upper end sealed in a watertight joint in the cover 
32. Below this cover the tubing is formed into 

a helical coll 33, and the lower end of the tubing 
is secured to a paddle or battle 34 which is mov 
ably suspended in the conduit 46. The tubing 
opens into a shell 35 which is secured to one 
side of the battle or movable vane 84 and mount 
ed in this shell is a mercury tube 36. The two 
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control contacts 2 and 22 are a part of this 
mercury tube, both either being disposed above 
the normal level of the mercury, or one contact 
being innersed in or grounded to the mercury 
and the other being above the normal level of the 
mercury, whereby when the bafile 4 is hang 
ing in its normal position with no water flowing 
there will be no circuit established between the 
contacts 2 and 22, but as soon as a water flow 
occurs the baffle will be deflected and the mer 
cury will establish a circuit between said con 
tacts. The colled section f33' of the tubing gives 
a large degree of resiliency or freedom of move 
ment to the mounting of the baffle 34 so that 
the latter will always be deflected as soon as any 
water flow occurs, even though it be of low ve- . 
locity. It will be noted that increase or decrease 
of pressure in the pipe will not affect the opera 
tion of the flow indicator. Leading from the con 
tacts f2 and 22 are two conductors 2" and 
22' which pass up through the tubing f3, the 
conductor 2 then extending to spring pressed 
contact 3 and the other conductor 22' branch 
ing to the two spring pressed contacts 5 and 

5'. A wire 24 extends from contact 3 to 
one end of the electromagnet coll 54 for conduct 
ing positive polarity to this end of the coil when 
the box is energized. 

In the case of a burglar alarm, police alarm or 
any other like situation the two control con 
tacts 2 and 22 may be made to respond to 
burglar. detecting devices, etc. Also these two 
contacts may be in the form of a manually actu 
ated switch where it is desired to manually in 
itiate the alarm or other, signal. 
Where any one box is intended to signal two 

conditions the control of the box is governed by 
three contacts f2, 22 and 2), as illustrated 
in Figure 8, such corresponding to a supervisory 

do duty of the box. For example, the box can then 
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be employed to indicate two distinct conditions 
such as “Valve open' or "Wave closed" (as in the 
case of the manually controlled valve 5) - 
“Pressure O. K." or "Pressure low'-Power off" 
or "Power on' 'Water O. K." or "Low Water", 
etc. In the supervisory duty of the box using 
the three contacts 2, 22, and 23 (Figure 8) 
the contact. 2 is connected to the same spring 
pressed contact 3 as before, but the other two 
contacts 22 and 28 are each connected individ 
ually through the conductors 22' and 23 with 
the spring pressed contacts is and 5', re 
spectively. . 
In Figure 8 I have schematically illustrated 

one method of having a supervisory box respond 
when a valve is opened and closed, correspond 
ing to the function of box C in connection with 
the valves of Figure 1. In this schematic show 
ing, the stem of the valve.S. has a grooved 
collar 4 fastened to the stem to move up and 
down therewith. A yoke 42, having inturned 
ends engaging in the grooved collar, is pivotally 
mounted at 48 on any suitable stationary sup 
port fit. The movable contact f2 has insulated 
mounting on the outer end of the swinging arm 

... or yoke. When the valve sten is screwed up 
wardly to open the valve the movable contact 
2 is swung down into engagement with the 
lower contact 23, and when the valve stem is 
screwed downwardly to close the valve this mov 
able contact is swung up to engage with the up 
per contact 22. 
Referring now to the circuit contections 

through the boxes, and with particular reference 
to Figures 1, 2 and , positive conductor P, lead 

lic connector disk 94, etc. 
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ing from positive line terminal P on the con 
trol panel has a positive polarity continuously . 
impressed thereon from the positive battery 
feeder 4. The conductor P conveys this posi 
tive polarity to the first box A where said con 
ductor connects to positive line terminal pl. (Fig 
ure 1) on the terminal block 64 and from this 
terminal a wire PS extends to a screw 27 (Fig 
lure 4) having electrical connection with the 
supporting bracket 66, whereby this polarity from 
the positive line side of the box operating cir 
cuit is conducted to the ratchet wheel 58 and 

10 

metallic connector disk 94. In Figure 1 the cross- . 
sectioned lines or portions f of each box sym 
bolically represent the frame connection estab 
lished through the supporting bracket 66, metal 

The connection 
through these parts is, however, individual to 
that box and is not a ground for the entire 
system. Assuming the box A and its coil 54 to 
be in their normal non-energized condition, the 
positive polarity is transmitted on through the 
box by frame connection with contact 87, thence 
through contact 88 and thence through wire P6 
to the positive return terminal pr on the ter 
minal block 64 of the box. A. A wire PT also 
leads from the spring pressed contact fo9 to 
the return terminal pr but since neither of the 
pin contacts OB or 08' is under the contact 
09 at this time the positive polarity is not con 
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ducted through these contacts. Hence the trans- . 
mission of positive polarity through the box at 
this time is controlled entirely by the contacts 
87 and which are responsive to the secondary 
armature member 85 and which are normally 
closed. From the return terminal pr on the 
box A, the positive polarity is conducted over 
the positive conductor P to the positive lineter 
minal pl of the next box B and passes through 
this box over the same circuit path traced out 
in connection with box A. In the same manner 
the positive polarity is conducted through the 
entire series of boxes and then returns to posi 
tive return terminal PR on the control panel. 
From this terminal the loop of the positive con 
ductor continues through the winding of the 
positive line test relay 36 to the main contactor 
tube of the oscillator 37 and thence to the nega 
tive battery feeder 35. Accordingly, it will be 
seen that normally a continuous testing cur 
rent is flowing from positive feeder 34 out over 
the conductor P and down through the series of 
boxes (in a counterclockwise direction as viewed 
in Figures 1 and 2) and back through the wind 
ing of the positive line test relay 36 and through 
the oscillator 3 to the negative feeder 35. In 
the foregoing tracing of the positive polarity 
through the boxes it will be remembered that 
no coil winding 54 of any box in the series had 
connection with this positive polarity, such only 
being established when the box is energized, 
through the contacts 2-2 and 2, 2’ and 
3 and wire 24, as I shall presently describe. 
Tracing the negative polarity through the 

boxes, the negative conductor N extending from 
the negative line terminal NL on the control 
panel normally has a continuous negative po 
larity inpressed thereon from the negative bat 
tery feeder 35 through oscillator 37. The con 
ductor N conveys this polarity to the first box 
in the series from the negative end, which is 
shown as box C. Here the conductor N con 
nects with negative line terminal fall on the ter 
minal block d of said box C. From this ter 
minal the negative polarity is . transmitted 
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through wire N5 to spring pressed contact 04 
(or 05). Also leading from this same negative 
line terminal, or contact, is a wire N6 which is 
connected to one end of the winding of coil 5 
of the box C, so that this coil normally has nega 
tive polarity impressed on one end thereof. With 
the box in its normal condition, negative polarity 
is transmitted on to spring pressed contact 05 
through the shunting contact 03 carried by 
the rotor, which shunting contact has bridging 
relation across the two spring pressed contacts 
04 and OS at this time, as previously described. 
From the latter contact 5 a wire N leads to 
the negative return terminal far on the terminal 
block 64 of the box C, and connecting with this 
negative return terminal is that portion of the 
negative conductor N leading to the negative 
line terminal in of the next box B. The nega 
tive polarity is conducted through the box B and 
through all of the remaining boxes in the series in 
the same manner (in a clockwise direction as 
viewed in Figures 1 and 2) and is finally conducted 
back through negative return terminal NR on 
the control panel and through the winding of 
negative line test relay 38 to the positive bat 
tery feeder 34. It will be seen that as long as 
negative polarity is transmitted to each box it 

, is effective on One end of the electromagnetic 
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coil 54 of that box and that under normal con 
ditions this negative polarity is transmitted from 
a point beyond the coil on to the next box through 
the bridging shunt 03, but that as soon as this 
shunt is moved out of contact with the spring 
pressed terminal fo the transmission of negative 
polarity to the next box is interrupted until such 
time as the succeeding shunt 3' moves into 
position to bridge the contacts 0, 05. 
Now tracing the path of the signal or selector 

circuit through the boxes, positive polarity is 
transmitted from the positive battery feeder 34 
through the branch feeder 34 to one end of 
the winding of signaling relay 4 and continuing 
through this winding to the terminal S on the 
control panel. From here the signal conductor S 
transmits the positive polarity out over the line 
to the signal terminal sl on the terminal block 
64 of the first box A, from which a wire S con 
ducts the signal current to the spring pressed 
contact 02 of that box. This contact is nor 
mally out of engagement with the signaling con 
tacts of so that no circuit is completed through 
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these contacts at this time. Leading from the 
spring pressed contact fo2 is a second wire S6 
extending to the other signal terminal 82 of the 
box A, and from the latter leads the other por 
tion of the signal conductor S extending to the 
next box B. The signal conductors extends 
through the entire series of boxes in this same 
manner and then returns to the terminal S2 
On the control panel, from whence the current 
passes through the resistance element 39 and back 
to the negative battery feeder 35. Thus the 
signal current is normally impressed on the 
spring pressed contacts fo2 of all the boxes, each 
of which contacts is at this time out of engage 
ment with the cooperating signaling contacts Ol. 
With the specific construction of the box and 

a general understanding of its circuit connections 
in mind, it is opportune at this point to give a 
brief description of the operation of one of the 
boxes, before taking up in detail the recorder 
and other parts. Referring to One of the alarm 
boxes A or B (Figs. and ) we shall assume 
that starting from a normal condition, the con 
trol contact 2 is caused to complete a circuit 

e 
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through the companion control contact. 22 in 
response to an alarm condition arising at the box. 
It will be seen that positive polarity will in 
mediately be transmitted through contact 21, 
and wire 2 to the spring pressed terminal 3, 
such positive polarity being received from contact 
22 which at this time has connection with the 
connector disk 94 through wire 22 and contacts 
4 and 5. The positive polarity thus trans 

mitted from the grounded disk 94 to the spring 
pressed contact 3 is conducted from said con 
tact through wire 24 leading to one end of the 
coil winding 54. Since the other end of this coil 
continuously had negative polarity impressed 
thereon, the transmission of positive polarity to 
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5 the opposite end of the coil, through the closing 
of the contacts 2 and 22, will result in in 
mediate energization of the coil. Prior to or at 
the very instant that the main armature 55 starts 
its first upward movement, the secondary arma 
ture 85 is attracted toward the magnet core so 
that the secondary armature contacts 8 and 88 
are separated, with the result that the trans 
mission of positive polarity through wire P6 to 
the next succeeding box is instantly interrupted. 
The main armature completes its upward move 
ment whereby its advancing pawl engages the 
next succeeding ratchet tooth. The opening of 
contacts 8 and 88 and the consequent inter 
ruption of the transmission of positive polarity 
back to the control panel functions to deenergize 
the positive line test relay 36 and to energize the 
pulsator 37 (as I shall hereinafter describe more 
in detail), resulting in the transmission of nega 
tive polarity to the energized box being inter 
rupted. This causes the main armature to move 
downwardly and such movement of its advancing 
paw results in a One step advancement being 
imparted to the rotor 5 in the direction indicated 
by the arrow. This moves the rotor contact pin 
4 out of engagement with the spring pressed 

contact 5 but at the same instant the grounded 
contact segment 2 is moved into engagement 
with the spring pressed contact 3 so that posi 
tive polarity is transmitted through the latter 
contact and through wire 2 to the coil. At 
the end of this one step advancement the shunt 
ing contact 03 has separated from contact 05, 
thereby interrupting the transmission of negative 
polarity in the opposite direction to the next suc 
ceeding box. This first step advancement of the 
rotor does not bring the first of the signaling 
contacts to into engagement with the spring 
pressed contact fo2, such occurring only on the 
second one step advancement occurring later. 
An insulating blank or gap portion foo on the 
rotor is normally under the contact 02 and con 
tinues under said contact at the end of the first 
step advancement. The interrupting of the con 
tinuity of conductor P (at 8, 88) in a direction 
toward one end of the series of boxes and the 
interrupting of conductor N (at 04, O5) in the 
opposite direction with respect to the series of 
boxes, functions through the positive line test 
relay 3G and the negative line test relay 38 to 
cause the pulsator 37 to operate, whereupon cur 
rent pulsations are transmitted over the effective 
portions of the box operating circuit P, N for suc 
cessively energizing the coil 54 of the active box: 
The second upward movement of the main arma 
ture occurs on the first of these pulsations, and 
on the return of said armature the completion 
of the second One step advancement of the rotor 
57 brings the first signaling contact of under 
the spring pressed contact 02. Since these rotor 
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contacts 0 are a grounded to the connector 
disk 94, the aforesaid engagement with the con 
tact O2 establishes a shunt between the positive 
line conductor leading to the box and the signal 
conductor S which is connected to contact 02. 
The establishment of this shunt between the box 
operating circuit and signal circuit functions 
through the signaling or selecting relay to 
control the transmission of actuating impulses 
to the recording apparatus, whereby upon the 
establishment of such shunt these recorder actu 
ating impulses will first act to step up the first 
numeral wheel of the recorder. This will be 
later explained after the description of the re 
cording apparatus. For the operation of the 
box, it will suffice to say that with the continued 
stepping around of the rotor 5 in response to 
the successive current pulsations transnaitted over 
the box operating circuit, the hundreds numeral 
Wheel of the recorder will be advanced to numeral 
3 corresponding to the first three signal contacts 
to in the group; then the shunt between the 
box operating circuit and the signal circuit will 
be broken by the gap 100 following these three 
contacts, resulting in a selector operation occur 
ring at the recorder so that when the single signal 
contact of of the second group moves under 
the spring contact 02 the tens numeral wheel 
of the recorder will be stepped up to numeral 1. 
The next gap OO on the code wheel results in 
another selector actuation at the recorder so that 
the last four signal contacts result in the units 
numeral wheel being stepped up to numeral 4. 
Thus the motion of the group of signal contacts 
past the spring pressed contact 02 in the half 
revolution of the code Wheel has resulted in a 
set-up of the numerals 3, 1, 4 on the printing type 
wheels of the recorder, this numeral set-up des 
ignating the box that is then operating. In the 
case of the box for signaling and recording a 
fire alarm, such as boxes A and B of Figure 1, 
the half portion of the code wheel representing 
one cycle of operation will have no further con 
tact pins immediately following the contacts 
which resulted in the last numeral wheel being 
-stepped up to its predetermined number, but in 
the case of a box intended to give a supervisory 
indication, such as box C, one or more signal 

50 
contacts of will follow the last numeral con 
tact, with a gap 100 in between, these latter 
contacts being arranged to cause the stepping up 

- of a condition wheel at the recording apparatus, 
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which condition wheel indicates the condition of 
the apparatus or device being supervised by that 
box. After all of the type wheels at the re 
corder have been set in their proper positions, 
a printing operation is performed for recording 
on a paper tape the number of the box operating 
and the condition, whether it be alarm or Super 
visory, at that box. 
The rotor or code wheel 57 continues to ad 

vance without changing the condition of the box 
operating circuit until this rotor reaches a point 
one step short of the completion of a signalling 
cycle. A half revolution constitutes a signalling 
cycle, and in the particular construction shown 
this constitutes a movement of twenty steps or 
teeth on the ratchet wheel 58. At the nineteenth 
step the contact pin fo8 moves under the spring 
pressed contact 09, thereby reestablishing the 
transmission of positive polarity over conductor 
P to the other boxes in a direction toward the 
C end of the series of boxes. This is a testing 
transmission of positive polarity to see if any 
of the other boxes in this direction in the series 
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have been energized for the transmission of a 
signal. It will be noted that this nineteenth step 
does not bring the shunting contact 03' into 
engagement with both spring pressed contacts, 
0 and OS, so that negative polarity is not 

transmitted over conductor N in a direction to 
Ward the opposite end of the series of boxes. 
Hence, only an energized box in a direction to 
Ward the C end of the series can take the line 
on this nineteenth impulse. Assuming that no 
other box has been energized or placed in con 
dition for operation by its control contacts 
2-23, the previously operating box moves 

through its twentieth step and this brings contact 
fe8 out of engagement with contact 09, and 
completes the shunt between contacts 0 and 

5 through bridging contact fo8'. The circuits 
are now in the same condition as at the start 
of the cycle, the two sides of the rotor of the 
alarn box A or B which was then, operating beas 
ing merely transposed. In the case of a box for 
signaling a fire alarm, if an energizing circuit 
is still maintained between control contacts 2 
and 22 the box immediately continues through 
a second cycle. 

In the case of a box for indicating a super 
visory condition, if the condition has been cor 
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rected or reversed from that giving rise to the 
first signal cycle then the contact 2 will have 
moved back into the engagement with contact 
23, whereby the rotor will continue through its 
second cycle for transmitting a condition indi 
cation to show that the condition has been cor 
rected or changed. This is illustrated by refer 
ring to Figure 8. If the valve is closed by screw 
ing down the stem 39 the movable contact 2 
is moved up into engagement with contact 22, 
and thereupon positive polarity is -transmitted 
from the frame through rotating contact pin 4, 
through stationary spring contact 5, with which 
pin 4 is then engaging, thence through wire 
122', contacts 22 and 12 and through wires 
2 and 2 to the positive end of the box elec 

tromagnet. The box then starts to operate and 
the box rotor revolves through its complete cycle, 
corresponding to a half revolution, and in SO 
doing signals that this particular valve has been 
closed. The rotor is compelled to complete this 
half revolution, even though the Walve should be 
instantly opened again, because the segment 

2' engages with spring pressed contact 3 
after the first step advancement and continues 
to supply positive polarity to the box electro 
magnet. Assuming the valve to have been left 
closed, the rotor will stop at the end of this first 
cycle or half revolution because the diametrical 
ly opposite gap between the segments 2, 12' 
will then move over-the-contact f3, and also at 
this time contact pin 4 will be Over spring 
contact 5' which cannot transmit positive 
polarity because control contacts 2 and 23 are 
separated. As soon as the valve is opened, hows 
ever, these control contacts 2d and 23 engage 
and hence positive polarity is again transmitted 
from rotating pin contact f. through said con 
trol contacts to the electromagnet, which causes 
the box to operate through its next half revolu 
tion or complete signaling cycle. This cycle will 
signal that this same valve has now been opened, 
such resulting from the fact that there are a 
different number of "condition" contacts to on 
one half of the rotor than there is on the other 
half. When the rotor finishes this cycle it will 
again stop and remain inactive until the valve 
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is again closed, whereupon the foregoing opera 
tion will be repeated. 

Oscillator 
As shown in Figure 9, the pulsator or circuit 

breaking device 37 for transmitting intermittent 
current pulsations over the box operating circuit 
comprises two electromagnetic coils 6d mounted 
in a frame 62 and arranged to oscillate a Wer 
tically swinging armature 63 mounted below the 
coils. A pin 64 projecting laterally from this 
arrnature plays in a substantially horizontal slot 
65 provided in the end of a rocking arm 66. 

This arm constitutes an extension of a rocker 
member 67 which is pivotally supported at f68 
on a vertical bar portion 162 of the frame 62. 
Suitably supported by this rocker member for 
conjoint movement are two mercury tube con 
tactors 69 and f each having a pool of mer 
cury therein adapted, when the tube is tilted in 
one direction, to close a circuit through contacts 
at one end, and, when the tube is tilted in the 
opposite direction to open the circuit through 
these contacts. Both tubes have their contacts 
at the same end, the tube 69 having the contacts 
69' and 69', and the tube 7 f having the con 

tacts f' and 7 f'. When the present system 
is in its normal condition this pulsator is deener 
gized, and at that time a spring. 4 functions to 
swing the armature and mercury tubes down 
wardly to the position illustrated, the mercury 
pools in both tubes closing the circuit con 
nections through the contacts 69'-69' and 
T'-7' at this time. Energization of the pull 

sator results in the armature swinging upwardly 
and in the tubes being tilted in the opposite direc 
tion, which causes the mercury pools to break the 
circuits through said contacts. Hence, as the 
coils 6 are energized and deenergized the tubes 
are tilted first in one direction and then in the 
other, causing the mercury in each tube to com 
plete the circuit through that tube and then to 
flow to the other end of the tube and open this 
same circuit. 

Referring to the circuit diagram of Figure 2 
it will be seen that the contacts 69'-69' of 
the tube 69 are interposed in series in the nega 
tive battery feeder 34, with the circuit normally 
closed through these contacts. When one of the 
boxes is energized the pulsator is automatically 
caused to oscillate and the alternate tilting of 
the tube 69 transmits current pulsations out 
over the box operating circuit to the energized 
box for advancing the electromagnetic motor ele 
ment thereof step-by-step. As shown in Figure 
2, the pulsator also makes and breaks its own 
coil circuit through the contacts T'-T', of 
the tube 7 f. A wire 76 leading from the nega 
tive battery feeder 35 at a point short of the tube 
69 connects with the contact 7 f', and extend 

ing from the other contact f' is a wire 77 
having connection with one side of the electro 
magnet coils 6. Thus with the mercury tube 

in its normal position tilted downwardly at 
the left negative battery potential is normally ef 
fective on one end of the coils. Extending from 
the other side of the coils is a conductor 79 which 
connects with one of the lower pairs of contacts 
36 of positive line test relay 36 and which also 
connects with one of the lower pairs of contacts 
38 of negative line test relay 38. The other con 
tacts of each of these pairs 36' and 38' are con 
nected With a positive branch feeder ' which 
connects with the positive battery feeder 34 and 
extends along the bank of relays for continuously 

supplying positive polarity to different windings 
and contacts thereof. It will therefore be seen 
that the deenergization of either or both relays 
36, 38 will result in positive battery potential be 
ing transmitted through the wire fils to the other 
side of the pulsator coils, causing the pulsator. 
to start operating. The attraction of the arma 
ture f63 tips the tube T in the opposite direc 
tion with the result that the mercury pool there 
in flows down to the end of said tube, thereby in 
terrupting the supply of negative polarity to the 
coils through contact T''' and wire f TT. Imme 
diately, the pulsator deenergizes and the tube tilts 
in the opposite direction, thereby completing the 
coil circuit and resulting in a second energization, 
this intermittent operation continuing as long 
as positive potential is supplied to the coils from 
the positive and negative line test relays 36 and 
38 through the wire 79. This second tube 7 
might be eliminated entirely by connecting wire 
77 from the coils 6 up to the contact 69' of 

tube 69, thus having this tube perform all cir 
cuit breaking duties, but the arrangement illus 
trated is preferred because it distributes the cur 
rent interrupting load. The closing of the con 
tacts 69-169' concurrently transmits a cur 
rent impulse down to the step-up or selector coils 
of the recording mechanism, as I shall presently 
describe, one of these impulses being transmitted 
with each oscillation of the pulsator. The pull 
sator is designed to be relatively slow acting, that 
is to say, its rate of oscillation is preferably such 
that approximately eighty or ninety pulsations 
are transmitted per minute. This comparatively 
slow oscillation follows from the provision of 
copper slugs or caps 8 at the lower ends of 
the coil cores, and from the gravitational effect 
of the mercury. Of course, if desired, the Speed 
of oscillation may be adjusted to be relatively 
fast or relatively slow. Instead of such oscil 
lator I might use the motor driven type of cir 
cuit breaker disclosed in my prior patent above 
mentioned. 

Referring now to the pulsations which are 
transmitted from the pulsator to the recording 
apparatus, it will be seen that the contact f69 
of the tube 169 is connected with a wire 8 
through which a negative current impulse is 
transmitted to the recorder every time that the 
mercury pool in said tube closes the contacts 
69'.-- 69'. ..Interposed in the path of this nega 

tive impulse is a selecting relay fe5 which de 
termines whether said impulse will be transmitted 
to the type wheel step up coils or to the Selecting 
coils of the recorder. As will hereinafter more 
clearly appear, following the description of the 
recorder, it will be seen that the pulsator 37 
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functions as a synchronizing device for electri 
cally synchronizing the operation of any operat 
ing box with the operation of the recorder. This 
follows from the fact that the box operating in 
pulses which are transmitted out over the box 
operating circuit P-N, and the recorder operat 
ing impulses which are transmitted over the re 
corder operating circuit, represented in part by 
the wire 84, botl originate from a common con 
trolling device, viz., the pulsator 37. Therefore, 
the box operating impulses and the recorder op 
erating impulses are always in a definite timed 
relation, determined by the speed of Operation of 
the pulsator. 

Selecting relay 
As shown in Figure 11, this relay comprises a 

O 

pair of contacts 86-87 which are.open when 75 
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12 
the relay is deenergized, and a second pair of 
contacts 86'--87' which are closed when the 
relay is deemergized. The energization of the 
relay reverses the relation by closing the con 
tacts 86-87 and opening the contacts 86'- 
87'. The relay may be of any desired construc 

tion for securing this operation, but in the pre 
ferred form shown the energization of the wind 
ing 88 draws an angularly shaped armature 
core 89 into a central opening in the winding, 
thereby oscillating a rocker member 86. The 
contact 86' has spring mounting on an arm 92 
extending from said rocker member, and the 
contact 86' has a lever mounting 93 arranged 
to be engaged by a screw 94 carried by the rocker 
member whereby rocking of said member upon 
the energization of a relay engages the contacts 
86-87 and separates the contacts 86'- 
87'. In the circuit diagram of Figure 2 I have 
illustrated this relay diagrammatically, wherein 
the rocker armature 86 and the two movable 
contacts 86' and 86' are schematically illus 
trated as a single switch element 86a, and as 
shown therein one side of the relay winding fB8 
is connected through wire 96 with the negative 
battery feeder 35, and the other side of the relay" 
winding is connected through a wire 9T with 
one of the contacts 4 f' of the signaling relay 4. 
The other contact 4 is connected with the 
positive branch feeder 84. The signaling relay 
4 in its normally energized condition holds the 
contacts 4 open so that the selecting relay 85 
is normally deenergized, at which time the con 
tacts 86a-8T' (corresponding to 86'-3' 
in Figures 10 and 11) are closed. When the sig 
naling contacts foll of any operating box estab 
lish a shunt between the signal circuits and posi 
tive line P, as previously described, the signaling 
relay 4 is shunted out, closing the contacts f", 
energizing the relay 85, and thereby opening the 
contacts. 86-87' and closing the contacts 
86-87'. Wire 84 extending from the pull 

Sator 37 connects with both front contacts 
86'-86'. A wire 20 extends from the back 
contact 8' down to one end of the step-up 
coils 202 of the recorder, and a wire 203 extends 
from the 6ther back contact 8' down to One 
end of the selector or transfer coils 204 of the 
recorder. The step-up coils 202 (which advance 
the type wheels of the recorder), continuously 
have positive polarity impressed on their other 
end through wire 205 leading from the positive 
battery feeder 34, and hence these coils are 
energized. each time that the relay or selecting 
switch 85 diverts one of the negative impulses 
from the pulsator 37 down the contact 8T 
and wire 20 to said coils. The selector coils 204 
(which select or govern the sequence in which 
the type wheels are advanced) are adapted to 
have positive polarity impressed on their other 
end through a wire 206, 206 leading from the 
positive battery feeder 34, but controlled by a 
.nercury tube which I shall later describe. 
Hence, assuming that these selector coils have 
positive polarity through said wire 206, 206' and 
mercury tube, it will be seen that said coils will 
be energized each time that the diverting switch 
85 diverts one of the negative impulses from 

oscillator 8 down through contact 8' and 
wire 203 to said coils. . 
From the foregoing it will be evident that dur 

ing that operating interval when the signal cir 
cuit S has a normal current flow therethrough 
the relay 4 will be energized, the relay 85 will 
be deemergized, and negative current pulsations 
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coming down from the oscillator 37 will be di 
verted through contacts 86ac-8T''' and wire 
203 to the selector colls 204. When selecting type 
Wheels, generally only one, two or possibly three 
such impulses is transmitted to the selector coils 
at One time or in succession. As soon as a shunt 
is established between the signal circuit S and 
positive line P through the signaling contacts 
0 and 02 of the operating box, the signaling 

relay 4 is deenergized, the selecting relay 85 is 
energized, and the negative pulsations coming 
down from the pulsator through wire 84 are 
diverted through contacts. 86-8T and wire 
20 to the step-up coils 202. With reference to 
the cooperation of the relays 4 and if B5, it will 
be apparent that the signaling relay 4 might be 
provided with opening and closing contacts so 
that this relay itself could transpose the negative 
impulses from one wire 20, 203 to the other 
without the use of the selecting relay 85, but the 
provision of this latter relay is preferable be 
cause it can be made of a relatively heavy duty 
type for handling the relatively heavy current 
flow required for the various coils of the record 
ing apparatus. 
A wire 207 leads from the wire 84 down to 

printing coils (to be later described) within the 
recorder whereby negative pulsations can be 
transmitted by the oscillator down to these coils, 
independently of the selecting relay S. When 
these coils receive positive polarity through the 
closing of a printing coil mercury tube switch the 
next succeeding negative pulsation through wire 
207 is operative to energize said coils. 

Recorder 
Referring now to the construction of the re 

corder, illustrated in Figures 12 to 22 inclusive, it 
will be seen from the complete assembly view in 
Figure 12 that this device comprises a base cast 
ing 208 within which is housed the printing 
platen, the printing coils for actuating the same, 
the printing ribbon and its reels, etc. Hinged to 
the open top of this base casting is a cover 29, 
on the top of which is secured a housing 2 
enclosing the printing wheels, step-up and selec 
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tor coils, etc., and also secured to this cover is a 
housing 2 f2 enclosing the time stamp appara 
tus. Referring to these step-up and selector 
coils and the printing wheels within the housing 
2ff, it will be observed from Figures 13, 14, etc., 
that the step-up coils 202 consist of two coils dis 
posed side by side and secured to the back wall 
of the housing. The selector or sequence colls 
204 also consist of two coils disposed side by slide 
above the step-up colls 202. Responding to the 
step-up coils is an armature 24 which extends 
across the core ends of both coils and is pivotally 
supported at 25 in the side walls of the housing. 
The armature comprises a forwardly extending 
plate portion 26 having vertical notches in its 
front edge, in which notches four advancing pawls 
2T, 28, 29 and 220 are pivotally mounted on a 
pivot pin 22 ?. Referring to Figure 14, the pawl 
27 operates the hundreds numeral wheel 222; 
the pawl 28 operates the tens numeral wheel 
223; the pawl 29 operates the units numeral 
wheel 224; and the pawl 220 operates the con 
dition wheel 225. All of these type wheels are 
coaxially mounted on a common shaft 226 (Fig 
ures 18 and 19) and each type wheel carries a 
ratchet wheel 227 adapted to be engaged by its 
individual step-up pawl 27-220. 
The armature 24 is normally held in its raised 
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position, illustrated in Figure 13, with all four 75 
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pawls clear of their respective ratchet wheels. 
through the action of two tension springs 229 
which have adjustable connection at their upper 
ends with a stationary cross-bar 23 disposed 
above the armature. Nuts 232 or any other suit 
able adjusting means may be arranged for ad 
justing the tension of these springs 229. The 
upper limit of movement of the armature is de 
termined by a stop screw 233 (Figure 14) having 
adjustable threaded mounting in the cross-bar 
23. Secured to the front portion of the arma 
ture plate 26 is a plate 234 having a down 
turned front edge which is adapted to swing down 
into peripheral notches: 235 formed between the 
type blocks on the printing wheels. This men 
ber 234 is adapted to move into one of these 
notches on the advancing type wheel just at the 
completion of the downstroke of the advancing 
pawl, whereby to prevent overthrow of the ad 
vancing wheel. Each pawl has two arms 2, 
2 T'-2 fe’, 2 8', etc. extending upwardly 
through slots in the armature plate 216 and 
detent plate 234, and connected to the rear one of 
these arms 27', 2 8', etc. on each pawl is a 
tension spring 23T having fixed attachment at its 
rear end to the armature plate, this spring nor 
mally tending to swing the lower nose of the 
pawl forwardly into a position to engage the rat 
chet teeth 227 of its respective type wheel. 
Whether the pawl is allowed to engage the teeth 
on its downstroke is determined by the angular 
position of a transverse shaft 238 which is ar 
ranged to coact with the front arms or fingers 
2fT', 28, 29, etc., of each advancing pawl. 
immediately in rear of each upper pawl finger 
this shaft 238 is notched out on opposite sides 
and is formed with diametrically opposite wing 
portions 239 which control the operativeness of 
the pawl. When these wing portions extend in 
substantially vertical parallelism with the rear 
edge of the pawl finger, the lower nose portion of 
the pawl is allowed to assume an operative posi 
tion with respect to its own ratchet wheel, but 
when the shaft 238 is rotated slightly to swing 
one of the wing portions 239 forwardly against 
the pawl finger the pawl is oscillated against the 
tension of the spring 237 to a position where it 
is incapable of engaging its ratchet wheel on the 
downward stroke of the armature. As succes 
sive angular movements are imparted to the shaft 
238 in this same direction, the pawl will still be 
held at its inoperative angle with respect to the 
armature plate 26 until the shaft 238 has been 
advanced through a half revolution, which again 
brings the wing portions 239 parallel with the 
pawl finger, allowing the pawl to resume an oper 
ative position with respect to the armature. The 
Wing portions 239 cooperating with the pawl for 
the tens wheel 223 are at a slightly different angle 
than the wing portions cooperating with the pawl 
associated with the hundreds wheel, and this ap 
plies to the wing portions associated with the 
other pawls. In the normal position of the parts 
the hundreds wheel pawl is the only one in opera 
tive position; after the required number of steps 
have been in parted to the hundreds wheel the 
shaft 238 is rotated in a counterclockwise direc 
tion through a small angular movement and this 
renders the hundreds wheel pawl inoperative and 
the tens wheel pawl operative. Thereafter fur 
ther oscillation of the armature imparts step 
by-step advancement to the tens wheel until the 
shaft 238 is again rotated in this same direction, 
at which time the tens wheel pawl is rendered 
inoperative and the units wheel pawl is ren 
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dered operative. This same procedure follows in 
transferring impulses to the condition wheel, 225. 
It will thus be seen that the shaft 238 functions 
as a selector element which, by its angular posi 
tion, determines what paw) is operative and the 
order in which these pawls are made operative. 

5 

Motion is imparted to this shaft from the selector 
coils 204 through mechanism which I shall pres 
ently describe. 
Cooperating with the ratchets 227 of the four 

type wheels are four similar checks or holding 
pawls 24 which are pivotally mounted at 242 in 
slots formed in a transverse mounting bar or 
block 243. The nose of each holding pawl is 
adapted to swing down into the ratchet teeth of 
its associated type wheel to hold the type wheel 
after each step-by-step advancement. A tail 244 
On each pawl bears against the top of a com 
pression spring 245 seated in a cylindrical pocket 
in the mounting block 243, this spring normally 
tending to swing the nose of the pawl down into 
the ratchet teeth. At the conclusion of a print 
ing operation all four holding pawls are simulta 
neously swung up to releasing position out of the 
ratchet teeth through the oscillation of a trans 
verse shaft 246, which is journaled in the block 
243. Splayed in said shaft are flat faces 247 
which cooperate with shoulders 248, on the hold 
ing pawls. When these flat faces are substan 
tially parallel with the shoulders 248, the pawls 
are permitted to Swing down into their ratchets 
under the action of the springs 245, but when the 
shaft 246 is rotated counterclockwise to bring 
rounded portions of the shaft against the shoul 
ders 248 all four pawls are swung upwardly to 
releasing positions. When this occurs at the end 
of a printing operation such type wheels as have 
been advanced are immediately restored to their 
original positions by the action of spiral springs 
25 associated with each type wheel. Referring 
to Figures 18 and 19, one of these springs is en 
closed within a drum- or spring housing 252 at 
the end of each type wheel, the inner end of the 
spring being secured to the shaft 226 and the 
outer end being secured to the housing. The 
springs all tend to rotate the advanced type 
wheels in a clockwise direction back to their orig 
inal positions, which original positions are de 
termined by radially projecting shoulders 253 on 
the spring housings striking stop fingers 254 
which extend from a cross bar 255 down into the 
path of these shoulders. 

Referring to Figure 14, it will be seen that a 
vertical partition plate 256 is disposed interme 
diate the end walls of the housing 2 ?, and dis 
posed in the Space between this partition plate 
and the left-hand wall of the housing are cer 
tain operating mechanisms and contact tubes 
which I shall now describe. Pivotally mounted at 
257 on this partition plate is a tripping pawl 258, 
Figure 15, which is adapted to release the shaft 
246 which allows the holding pawls 24 to engage 
the ratchets 227. A laterally bent end 259 on this 
tripping pawl 258 projects through a hole 26 in 
the partition plate into a position in the path of 
the armature plate portion 26 so that the first 
downward movement of the armature at the be 
ginning of a recording operation strikes this end 
259 and oscillates the pawl. Such movement 
swings a hook 262, at the other end of the pawl, 
out of engagement with a shoulder 263 formed in 
a notched wheel 264 secured to the shaft 246. 
With this releasing of the notched Wheel 264 a 
tension spring 265, connected to said wheel, 
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14 
wise direction for turning the flat faces 247 into 
registry with the shoulders 248 to permit the 
holding pawls 24 to swing down into operative 
engagement with their respective ratchet wheels 
22. As before described, this first actuation of 
the stepping armature 24 operates through the 
advancing pawl 27 to advance the hundreds 
wheel 222 one step; this wheel is retained in that 
position by its holding pawl 24, all of which 
pawls have been dropped to operative position in 
the downstroke of the armature plate 28 be 
fore the operative advancing pawl 27 starts to 
move back and before the spring 25 can start to 
rotate this hundreds wheel backwardly. Thus, 
both operations of advancing the first numeral 
wheel and tripping the holding pawls to hold this 
and the other wheels, occur on the first current 
impulse transmitted to the stepping coils 202. 
Thereafter each succeeding one step advance 
ment imparted to the type wheels is retained by 
the holding pawls, until the completion of the 
printing operation. Immediately following a 
printing operation another instrumentality rocks 
the shaft 246 in the opposite direction, allowing 
the hook 262 of the tripping pawl 258 to swing 
down into engagement with the shoulder 263 
under the action of a tension spring 266, and 
concurrently therewith swinging all of the hold 
ing pawls 24 up to their released positions and 
locking them in this position, until the next 
downward oscillation of the armature 24 at the 
beginning of another recording operation, 
whereupon the pawl or lever 258 is again tripped 
and all of the holding pawls are again allowed 
to swing down to their operative positions, as 
above described. Referring now to the mechanism by which the 
energization of the selector magnets 204 impart 
advancing movement to the selector shaft 28, it will be observed from Figure 13 that these two 
magnets attract an armature 27 which is pivot 
ally mounted at its upper edge at 2T2. A pin 
273 projects laterally from the lower edge of the 
armature and extends out through an opening 
274 in the partition plate 256. Here this pin is 
pivotally connected to a link 275 which is pivotal 
ly connected at 276 to the upper arm of a lever 
27 T. Said lever is pivotally supported on a stud 
278 projecting outwardly from the side of the 
partition plate 256, and also mounted on this stud, 
but rotatable independently of the lever 27, is a 
ratchet wheel 279 and a spur gear 28, both in 
tegral. Pivotally mounted at 282 on the upper 
arm of the lever is a pawl 283, having a hook 
shaped nose adapted to impart clockwise ad 
vancement to the ratchet wheel 279 when the 
lever 277 is oscillated clockwise. A tension spring 
284 connected between the upper tail end of the 
pawl and the upper arm of the lever 2T func 
tions to hold the hook end of the pawl in en 
gagement with the ratchet teeth. A relatively 
heavy spring 285 is connected between the lower 
arm of the lever and a fixed point of attachment, 
such spring tending to oscillate the lever in a 
clockwise direction. A detent pawl 286, pivotal 
ly mounted at 287 and having a tension spring 
288 connected thereto, is arranged to engage in the 
ratchet wheel 279 to prevent retrograde move 
ment of the latter in the oscillation of the lever 
2T. The spur gear 28 meshes with a spur pin 
ion 289 which is secured to the selector shaft 238, 
the pinion being one-half the diameter of the 
spur gear 28. 

It will be evident that when the selector coils 
204 are energized the movement of the armature 

8,184,824 
27 will operate through the link 275 to oscil 
late the lever 277 and pawl 283 in a counter 
clockwise direction, the pawl merely slipping idly 
over the next ratchet tooth in this movement. When the selector coils are deemergized the spring 
285 quickly oscillates the lever 27 in a clockwise 
direction and in such movement the pawl 283 
advances the ratchet wheel 279 and spur gear 
28 f through a distance equal to One ratchet tooth. 
Any suitable stop means may be provided for de 
termining both limits of throw of the lever 27, 
so that such movement always results in a one 
tooth advancement of the ratchet wheel. Fig 
ure 15 illustrates this stop means as a stud 290 
engaged by the pawl 283. With the clockwise 
movement of the spur gear 28 the selector shaft 
238 is advanced in a counterclockwise direction, 
this shaft making one complete revolution for 
each half revolution of the spur gear 2. Mount 
ed on the end of shaft 238 is a wheel or cam 
29 having diametrically opposite notches 292 
therein, which notched wheel controls certain of 
the mercury tubes associated with the recorder, 
as I shall presently describe. 
One of these mercury tubes, indicated at 294 

in Figures 16 and 20, is provided for controlling 
the transmission of positive battery potential to 
the selector coils 204, this tube being rocked to 
closed circuit position on the initial impulse of 
the step-up armature 24. This tube is suitably 
attached to a rocking plate 295 which is pivot 
ally mounted on a stud 296 projecting laterally 
from the partition plate 256. A gear sector 29T 
is formed in the lower edge of the plate, these 
gear teeth Ineshing with sector teeth 298 formed 
in the upper edge of a swinging arm. 299 which is 
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secured to the end of holding pawl releasing shaft 
246. During the normal non-signaling condi 
tion of the system the parts are in the positions 
illustrated in Figures 15 and J and at this time 
the tube 294 is held tilted upwardly at the left, 
which leaves the mercury pool removed from the 
contacts at the left-hand end of the tube 29. 
As previously stated, this interrupts the trans 
mission of positive battery potential to the se 
lector colls 204, which will be evident from the 
circuit diagram of Figure 2 wherein one end 
of these coil windings is connected through wire 
206' with one of the contacts of the tube 294, and 
extending from the other tube contact is a wire 
206 which connects to positive battery feeder 4. 
Hence, during this normal condition of the sys 
tem even though the closed position of the oscil 
lator ST and the normal position of the selecting 
switch 85 are at this time directing negative 
polarity down to these selector coils 20 the lat 
ter are not energized because of the normally 
open condition of the tube 294. With the first 
energization of the step-up coils 202, consequent 
upon the first signaling contact of of the ener 
gized box engaging the stationary contact 02, the 
actuating movement of the armature 2 trips the 
retaining pawl 258, releasing the shaft 26 which 
is immediately oscillated clockwise under the ten 
sion of the spring 265, this also oscillating the 

294 down to its closed circuit position. There 
after the selector coils 204 have positive poten 
tial from the battery, but they are not energized 
until they receive negative potential consequent 
upon the first gap in the series of signaling con 
tacts of moving under the contact 02 of the 
box transmitter. Extending laterally from the 
sector member 299 is an arm 30 which is adapt 
ed to engage the bottom edge 302 of the rocking 
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gear arm 299 thereby swinging the selector tube 
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2,164,824 
plate 295 to limit the downward tilting move 
ment of the tube 294. Extending downwardly 
from the sector member 299 is an arm 303 which 
passes through a slot in the hinged cover 209 
and extends into the base portion 208. This arm 
is arranged to be oscillated in a forward direc 
tion by the return movement of the printing 
platen at the end of the printing operation (by 
mechanism which I shall hereinafter describe) 
so that at the end of the complete type set-up 
and printing operation, the sector member 299 
and shaft 246 will be rocked in a counterclock 
wise direction for restoring the parts to their 
original positions, with all of the holding pawls 
24f raised to inoperative position and with the 
selector tube 294 tilted upwardly to its open cir 
cuit position. L 
Mounted above the tube 294 are two other 

mercury tubes 305 and 306, the former of which 
controls the energization of the printing coils in 
the base portion 208, and the latter of which 
serves as a selector return switch for restoring 
the selector mechanism to its original condition. 
Both tubes are mounted for conjoint swinging 
movement on a plate 30T which is pivotally sup 
ported on the same pivot axis 296 as the lower 
tube plate 295. The pivoted end of the upper 
plate 307 is formed at the front with a square 
shoulder 308, and projecting laterally from the 
lower plate 295, across the front of this shoulder 
308, is a lug 309 forming a push surface cooper 
atting with said shoulder. These two surfaces 
function to restore the tubes. 305, 306 to their 
normal open circuit positions when the tube 294 
is restored to its open circuit position. A sec 
tion of the upper plate 3OT is punched out and 
bent back to form a rider lug 3 ff for riding on 
the periphery of the notched wheel 29f mounted 
on the selector shaft 238. When the lower tube 
294 tilts down to its closed circuit position upon 
the initial actuation of the step-up armature 
24, the shoulder 309 separates from the shoul 
der 308 leaving the position of the upper tubes 
305, 306 controlled entirely by the engagement 
between the lug. 3 and notched wheel 29. It 
will be recalled that this selector shaft 238 is ad 
vanced step by step as the signal impulses are 
transferred from the hundreds wheel to the tens 
wheel, then to the units wheel and then to the 
condition wheel, and after a predetermined num 
ber of advancing steps have been imparted to 
this selector shaft one of the notches 292 in 
the wheel 29 moves under the riding lug. 3 
thereby allowing both tubes 305, 396 to drop to 
closed circuit position. Referring to Figure 2, 
the tube 305 in dropping to this position con 
ducts positive polarity to the positive end of the 
printing coils 32, such being through the wire 
32-32" extending from the positive battery 
feeder 34 to the tube and thence to the coils. 
Hence, when the next negative impulse is trans 
mitted down from oscillator 37 it passes through 
wire 20 to the other side of said printing colls 
and energizes them. The other tube 306 in also 
dropping to closed position closes a circuit 
through wire 33-33' which extends from wire 
20T to said tube and thence to the selecting coils 
204. Therefore, the same next succeeding nega 
tive impulse which energizes the printing coils 
is transmitted from wire 207 through tube 306 
for also energizing the selector coils 204, inde 
pendently of the position of the selecting switch 
or relay f65. The deenergization of these selec 
tor or sequence coils restores the selector shaft 
and advancing pawls 27-220 to their original 
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positions, ready for the next cycle. The return 
movement of the printing platen, away from its 
printing position, restores the tube 294 to its open 
circuit position and the restoring movement of 
the latter's supporting plate 295 operates through 
the shoulders 309, 308 to restore the upper tubes 
305, 306 to open circuit positions, all of which 
will be hereinafter described in more detail in a 
description of the cycle of the complete system. 

Referring now to the mechanism within the 
base casting 208, it will be seen from Figure 12 
that the front of this casting is formed with a 
relatively wide opening 84 in the approximate 
center thereof, down through which travels the 
paper tape 35 upon which the records are 

0. 

printed. Wertical partition walls 36 and 3 f de 
fine the sides of this central opening and also 
define left and right hand compartments 38-39 
in the ends of the base casting. Wertically dis 
posed in the left hand compartment 38 are the 
two printing coils 32 which attract an arma 
ture 322 extending across the tops of the colls. 
This armature is secured to a pivot shaft 323, 
having its ends mounted in trunnion bearings 
324 carried by the side walls of the compartment. 
An arm 325 extends forwardly from the pivot 
axis of the armature and is connected to a ten 
sion spring 326 suitably anchored at its lower 
end to the base casting, this spring normally 
tending to swing the armature upwardly away 
from the printing coils. Projecting laterally from 
the swinging end of the armature is a pin 32 
which projects into the central compartment 34 
through a vertical slot 328 (Figure 22) in the 
upper portion of the partition wall 36. The end 
of this pin projects through a hole in a mdition 
transmitting lever 329, the rear end of which is 
pivotally mounted on a stud 33 projecting in 
wardly from partition wall 36. The front end 
of said lever has a long slot 332 therein in which 
operates a pffi 333 carried by once arm of a bell 
crank lever 334. Said lever oScillates about a 
shaft 335 on which are mounted the paper feed 
ing rolls 336 and 337. 
the lower arm 334’ of the bell-crank lever 334, 
is rotatably mounted on the shaft 335 at the 
other side of the opening 34, and extending be 
tween these two arms is an outer reinforcing 
bar 339 and a channel-shaped platen bar. 34 
in which the rubber platen block 342 is mounted. 
From the description thus far, it will be seen 
that the energized downstroke of the armature 
322 will oscillate the motion transmitting lever 
329 downwardly which in turn will swing the 
two arms 334 and 338 in an upward direction, 
carrying the platen 342 up into printing position. 
This printing position is defined by an inked 
ribbon 343 which extends transversely across 
the upper portion of the base casting directly be 
low the printing faces of the type wheels. The 
paper tape 315 extends from the supply roll 35' 
across the tops of the feeding rolls 336, 337 and 
across the top of the platen 342 so that in the up 
ward movement of the platen this paper tape is 
Swung up against the botton of the inked rib 
bon 343 through which it receives its printed 
impressions from the type wheels. The upward 
movement of the arms 334, 338 does not rotate 
the shaft 335 but the downward movement, after 
a printing operation, is arranged to advance this 
shaft for turning the feeding rolls the required 
distance for advancing the paper tape. Refer 
ring to Figure 23, the arm 338 carries a spring 
pressed pawl 345 which engages and rotates a 
ratchet wheel 346 when the arm Swings down 
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wardly, this ratchet wheel being secured to the shaft 335. A spring pressed detent pawl T 
prevents reyerse rotation of the ratchet wheel . 
when the platen swings upwardly. The forward 

5 rotation of said shaft rotates the feeding rolls 
36, 337 and advances the paper tape the re 
quired distance for its next printing impression, 
the central roll 38 comprising a rubber surface 
which presses firmly against the paper tape, re 

lo acting against a small roller 49 rotatably sup 
ported on a shaft 35 which is secured to the 
hinged cover 209. 
The mechanism for releasing the type wheels 

and restoring the mercury tubes 294,05, and 806 
15 to normal position comprises an arm 85 (Figure 

22) which is secured to one end of a shaft 355 
journaled in bearings 356 in the end wall and ad 
jacent partition wall 86 of the base. The arm 
354 is mounted on this shaft within the central 
opening 314 of the casting, and also mounted on 
this shaft within the compartment 88 is a lever 
857 to the lower end of which a tension spring 
36 is connected, the lower end of said spring 
being suitably connected to the base structure. 

25 The spring 36 f exerts a constant biasing action 
on the shaft, tending to hold the upper arm of 
the lever 357 upright and to hold the other lever 
354 in a substantially horizontal position, see 
Figure 22. The lower tripping arm 03 of the 

30 rocking sector 299 extends down into the base 
casting to a position inmediately in front of the 
upper lever arm 357, whereby when this lever 
arm is rocked forwardly it engages and forces 
the tripping arm 03 forwardly for releasing the 

85 holding pawls and performing the other restoring 
operations previously described. The lever airn 
354 has a beveled end 854 with which a stud 63 
on the bell-crank lever arm. 38' cooperates. On 
the upward movement of the platen the stud 6 

40 engages the lower edge of the arm 3S4 and starts 
to swing the latter upwardly but because of the 
eccentricity between the centers 35 and 855 this 
stud soon slips past the beveled end 854 and con 
tinues its upward movement above the lever arm 

On the down swing of the platen the pin 
368 engages the upper side of the lever 854 and 
swings the latter downwardly to approximately 
the dotted line position illustrated in Figure 22, 
at which point the arc of the beveled tip 354' 

50 swings inside of the arc of the stud 363 so that the 
stud is allowed to continue its movement past 
the end of the arm 35. Instantly the lever 354 
is restored to its normal position under the bias 
ing action of the spring 86. In such downward 

55 swinging movement, however, the lever 35 also 
rocks the lever 357 in a forward direction and this 
movement Operates to thrust the tripping finger 
303 from the full line position to the dotted line 
position in Figure 22, thereby releasing the type 

60 wheels and restoring the mercury tubes, all at the 
completion of the printing operation when the 
platen is SWinging downwardly to its normal 
position. 
The paper supply roll 35' is supported between 

65 a stationary head member 365 and a rotating 
head member 366 both of which have forwardly 
protruding central boss portions 887 which extend 
into the center opening of the supply roll. The 
head member 366 is rotatably mounted on a shaft 

70 868 which is supported in the walls of the cast 
ing, and mounted on this shaft is a compression 
spring 369 bearing against a collar 87 on the 
shaft. The spring pressure thus effective through 
the rotating head 366 yieldingly forces the supply 

is roll against the stationary head 365 to impose the 
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desired amount of friction to prevent overrunning 
of the roll. A knob 2 on the projecting outer 
end of the shaft. B enables the head member 

to be pulled outwardly when a new supply roll 
is being placed in position. 
The inked ribbon 43 is adapted to travel first 

in one direction and then in the other between 
two reels and 7 which are mounted in simi 
lar recesses 7 at opposite ends of the base cast 
ng. The intervening span of ribbon extends up 
through vertical slots in the end walls of the 
casting, and then across the top of the partition 
walls 8, directly below the printing line 
of the type wheels. Two spring retracted guide 
clips are pivotally mounted on these partition 
walls, these clips having forked-shaped portions 
pressing down on the ribbon and engaging the side 
edges thereof for accurately guiding the ribbon. 
Such clips can be swung upwardly against the 
tension of their retracting springs to free the 
ribbon when the latter is to be changed. Each 
reel has detachable mounting on a shaft, 38 
Which extends through bearing bosses in the side 
Walls of the recess 875. These shafts have knobs 
82 on their outer ends which enable these shafts 
to be pulled out of the reels when a new supply 
of ribbon is to be substituted, and in reinserting 
the shafts certain keyways therein are made to 
align with keys projecting from the reels so that 
rotative movement imparted to the shaft will be 
transmitted to the reel. The inner end of each 
shaft slides into keyed engagement with a bevel 
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gear 884, the hub of which is rotatably mounted in - 
the rear wall of the recess 375. A drive shaft 385 
extends from end to end of the housing and car 
ries bevel gears and 387. Shifting of the shaft 
in one direction places the gear 386 in mesh with 
the left hand gear 384 for transmitting winding 
rotation to the left hand reel 873, and shifting of 
the shaft in the other direction interrupts this 
driving relation and places the other bevel gear 
8 in mesh with the right hand bevel gear 384 

for transmitting driving rotation to the other reel 
4. Rotation is transmitted to said shaft 

through a sprocket wheel 388 over which travels 
a chain 89. This chain passes over a sprocket 
pinion 9 which is operatively connected through 
a pair of reducing gears 392 and 398 with a spur 
pindon 94 mounted on the shaft 835. Thus as in 
termittent motion is transmitted to this shaft for 
advancing the paper feeding rolls 336, 337 mo 
tion is also trinsmitted at a relatively slow speed 
to the lower drive shaft 85 for causing the rib 
bon 343 to be fed from one reel to the other. A 
knob 395 on the projecting outer end of the shaft 
835 enables the feeding rolls to be advanced in 
dependently of swinging motion of the printing 
platen, so that the paper tape can be run for 
ward manually if desired. 
When one reel is almost unwound the direction 

of drive is reversed to cause the ribbon to travel 
in the other direction, such being effected through 
the instrumentality of a shifting rod 396 having 
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sliding support in openings in the partition walls 
36, 37. One end of said rod is bent forwardly 
and slotted as indicated at 39, the ribbon pass 
ing through this slotted portion. At the other 
end of the rod the ribbon similarly passes through 
a slotted pin 398 which projects from a block 899 
secured to the rod 396. Metallic eyelets or other 
like projections of are secured to the ribbon 
adjacent to each end thereof, and when one of 

65 
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these eyelets engages either of the slotted mem 
bers 9T or 398 the rod 396 is caused to move in 
the same direction with the ribbon travel. Pivot 
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ally mounted on the lower portion of the block 
399 is a pair of spaced inks 42 between the 
swinging ends of which a roller 43 is supported 
Cooperating with this roller is a vertical lever 
404 having a wedge-shaped upper end 5 against 
which the roller is caused to bear under the pres 
sure of a tension spring 406 pulling downwardly 
on the links 402. The lower end dif the lever 04 
has a slotted portion 40 embracing a shifting 
collar 408, which is rigidly pinned to the drive 
shaft 385. When the rod 96 is caused to shift 
in the other direction the roller 403 is carried over 
the crest of the tapered end 05 where the down 
Ward pressure of the roller acts on the reverse 
slope and causes the lever 404 to swing, for 
interrupting the drive to one reel and reestablish 
ing the drive to the other reel for causing the 
ribbon to travel in the opposite direction. 
Means is provided for indicating when the sup 

ply of paper on the roll 35' has become low, said 
means preferably comprising an arm 409 which 
is pivotally mounted at 0 in the base casting 
and which has its swinging end arranged to bear 
against the paper supply roll under the action of 
a spring. 4d, to follow inwardly with the decreas 
ing diameter of this roll. A mercury tube 2 is 
arranged to be tilted by the movement of the arm 
49 so that when the supply roll has dininished 
to a predetermined, diameter the spring swings 
the arm 409 rearwardly past the roll so that the 
mercury tube will be tilted to a degree causing 
the mercury therein to close a circuit through 
its contacts 2'. This lights a low paper ind 
cating bulb on the control panel, as I shall pres 
ently describe. 
-In substituting a new supply roll the hinged 

cover 209 is swung back to afford access to the 
open top of the base casting, and obviously such 
swings the type wheels up to a position where they 
would be ineffective to perform a printing oper 
ation. Accordingly, at this time, it is desirable 
that the system be rendered inoperative until 
after the new supply roll has been substituted 
and the hinged lid swung down to its normal po 

45 sition. To this end I have mounted a mercury 
tube 14 on the hinged cover 209 in such relation 
thereto that when the cover is in its normal po 
sition the circuit through the tube contacts is 

50 
closed, but when the cover is tilted upwardly this 
circuit is opened. Said tube is connected in one 
of the leads extending from the battery to the 
control panel, as shown in Figure 2, where the 
tube is illustrated as being interposed in the neg 
ative battery feeder 35 at a point short of the 
connections of the various devices on the control 
panel with this feeder. 
Mounted at any suitable point on the base cast 

ing adjacent to the paper discharge opening 3 
is a lamp 45 (Figure 21) which is energized 
during the operation of the system for illuminat 
ing the paper tape. 

All of the circuits leading to the recorder are 
extended to the stationary base portion of a null 
tiple jack connector block indicated at 6 in 
Figure 12. This stationary base portion 47 is 
fixedly mounted on the support on which the 
recorder rests, and has a plurality of upwardly 
projecting jack connectors 48 to which all cir-, 
cult wires leading to the recorder are individual 
ly connected. The base casting 208 of the re 
corder carries the upper portion 49 of the mu 
tiple connector block, and in this portion contact 
sockets 42 are provided to fit down over and 
establish electrical contact with the jack connec 
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running in the recorder assembly to the step 
up and selector cols, the printing cols, the ner 
cury tube switches, the low paper tube 42, the 
filluminating lamp 4, the time stamp, etc. In 

sary to lift the recorder of the stationary base 
portion f of the connector block, there being 
no need of manually connecting or disconnecting 
any of the circuit wires. A multiple connector 
block 2 is also provided between the base cast 
ing 20 and the hinged cover 209 of the recorder. 
All circuits leading to devices mounted on the 
hinged cover are extended to a terminal block 
2. (Figure 21) in the top of the base casting 

where they have connection with spring pressed 
contacts 25. The hinged cover 209 has a like 
terminal block provided with cooperating con 
tacts, which, when the cover is closed, complete 
the circuits through these contacts to the electri 
cal devices on the cover. X 
The electrically operated time stamp 22 is of 

any conventional type comprising printing time 
wheels which are advanced periodically, such as 
each minute, from electrical impulses transmit 
ted from a master clock or other time controlled 
electrical circuit. These time wheels print on 
the paper tape, alongside the numeral and con 
dition wheels, the day, nonth and year and time 
of day when the signal operation was received 
and recorded. The housing 2 enclosing the 
numera ahd condition wheels preferably has re 
movable top and inclined front windows 2 
through which the type wheels and their actuat 
ing mechanism can be inspected. 
The control panel X also comprises other relays 

for maintaining other circuits and apparatus un 
der continuous test and for performing other 
functions to be later described. Included in this 
group is an OSclator test relay 2, which is nor 
mally energized and which is provided with two 
pairs of normally open, contacts; a signaling cir 
cuit trouble relay 28 which is normally deemer 
gized and which has two pairs of normally open 
contacts; a bell circuit test relay 29 which is 
normally energized and has two pairs of contacts 
normally open; a set-up relay 43 which is nor 
Inally energized and has one pair of normally 
closed contacts and two pairs of normally open 
contacts; and a ground test relay 32 which is 
normally deemergized and has two pairs of nor 
mally open contacts. A heavy duty alarm relay 
33 is also Operatively responsive to bertain move 
ments of the directing switch or relay 85, this 
alarm relay having contacts for closing alarm 
be circuits. An overload circuit breaker 43 is 
also connected in series in the box-operating cir 
cuit to protect the system against any accidental 
Overload, and a voltmeter 45 may be, mounted 
on the panel for indicating the voltage of the 
battery 35. The normal operation of the system 
is audibly indicated at the control panel by the 
sounding of a single stroke bell 436, and any ab 
normal condition arising on the system is audibly 
indicated by a trouble bell S having a distinc 
tive pitch. Cooperating with this trouble bell is 
a trouble lamp 38 which can be switched on to 
the trouble indicating circuit, in lieu of the bell 
437, through the medium of a three point switch 
439. A 110 volt lighting circuit 44-442 is ex 
tended to the control panel for energizing the 
trouble bell 43 and lamp 438, and for also ener 
gizing the various pilot lamps which are associ 
ated with the various test relays, etc. These 
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removing the recorder assembly it is only neces- is, 
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of the circuit connections of their respective 
relays. 

All of the relays illustrated in Figure 2, with 
the exception of the signaling relay , have 
testing or trouble indicating functions associated 
with different parts of the system maintained 
under continuous test. Each of said relays com 
prises a pair of cooperating contacts b and a pair 
of cooperating contacts, the contacts b control 
ling a common circuit for the trouble bell 3 
and the contacts controlling individual circuits 
leading to individual pilot lamps on the control 
panel which designate the particular relay at 
which the contacts l are closed. The wire 4 of 

5 the lighting circuit is extended along the bank of relays and is connected to one of the contacts b 
and to one of the contacts of each relay. The 
connections with the contacts of the oscillator 
test relay 42T will serve to illustrate the connec 
tions of the other trouble indicating relays. Re 
ferring to this oscillator test relay, a wire 4 
leads from the lighting circuit conductor and 
connects with two of the contacts b and which, in the illustrated arrangement, happen to be the 
two adjacent or "inner' contacts. In the same 
manner, the lighting circuit conductor 44 is con 

3. 

back to one side of the trouble bell 3. In the 

35 

nected to the two adjacent or inner contacts b 
and Z of each of the other trouble indicating 
relays 88, 36, 428, 429, 43 and 432. Referring 
again to the oscillator test relay 42, a wire 45 
leads from the cooperating or "outer" contact b 
to a common return conductor 446 which extends 

same manner, each of the other testing relays 
has a wire leading from the cooperating or outer 
contact b to this common return 446. The coop 
erating or outer contact l has leading therefrom 
a wire 487 which extends up to the lamp 48 in 
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... through the trouble bell. 
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the group of pilot lamps. In the same manner 
the corresponding outer contact of the negative 
line test relay 38 connects through wire 49 with 
a lamp 450; the positive line test relay 36 connects 
through wire 45 with lamp 452; the signal cir 
cuit trouble relay 428 connects through wire 53 
with lamp 454; the bell circuit test relay 429 Con 
nects through this same wire 458 with the same 
lamp 454; and the ground test relay 432 connects 
through wire 455 with lamp. 456. (The connec 
tions of the set-up relay 43 will be later de 
scribed). The other terminal of each of the 
aforesaid pilot lamps connects with the other side 
442 of the lighting circuit. Also, the other ter 
minal of the trouble bell 43T is connected with 
this other side 442 of the lighting circuit through 
the three point switch 439, which is normally 
in the position illustrated to complete the circuit 

Under the continuous 
test conditions under which these relays operate, 
they are normally energized (with the exception 
of the signal circuit trouble relay 428 and the 
ground test relay 432 which are normally deener 
gized) by continuously flowing testing currents, 
and in such normal condition the contacts b 
and of each relay are held separated. As soon 
as one of said relays is deemergized, or the relays 
428 or 432 are energized, both pairs of contacts 
close, with the result that the contacts b of the 
operating relay complete a circuit from the wire 
?ld of the lighting circuit to the common return 
446 leading back to the trouble bell 47, thereby 
causing said trouble bell to sound continuously, 
and the other contacts of the operating relay 
complete a circuit from the wire 44 up to an 
individual one of the pilot lamps, the lighting 
of which designates the particular relay which is 
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then operating to indicate trouble. The use of 
illuminating pilot lamps is preferable, but target 
annunciators or other visual indicators might be 
substituted therefor. If it is desired to interrupt the sounding of the 
trouble bell 43 until the system is again restored 
to normal condition, the switch 39 is actuated to 
interrupt the connection of the wire 442 with 
the trouble bell, but such actuation of the switch 
automatically places the trouble lamp 38 in 
shunt across the lighting circult 4, 442, which 
remains lighted as long as the switch is in this 
position, irrespective of whether the relays are 
energized or deemergized, for indicating that the 
trouble bell is not in circuit. 
The cooperating or outer contact l of the set-up 

relay 43 f is not connected to a lamp in the group 
of pilot lamps but is connected through a wire 
458 with one terminal of the lamp 5 which is 
mounted in the base portion of the recorder for 
illuminating the paper tape. A wire 459 leads 
from the other terminal of this lamp up to the 
conductor 442 of the lighting circuit. The set-up 
relay is deemergized whenever the system starts 
to transmit signals, and thereafter during the 
entire signaling operation, and until this relay is 
manually reset, the contacts maintain a closed 
circuit from the wire 44 through the lamp 45 
and back to the wire 442 for illuminating the data 
recorded on the paper tape, such lamp at this 
time also serving as a pilot lamp for indicating 
that the set-up, relay is deemergized. As soon as 
one of the boxes starts to operate the set-up relay 
is deemergized and remains deemergized after the 
signaling cycle is completed, continuing to sound 
the trouble bell and to keep the lamp 45 burn 
ing so that if the attendant is absent he is in: 
mediately apprised upon his return of the fact 
that the system has been operating. 
Another lamp 46 in the pilot group is con 

nected through a wire 462 with one terminal of 
the low paper mercury tube 42, the other ter 
minal of this tube being connected through wire 
463 with the conductor 44 of the lighting circuit. 
Hence, whenever the supply of paper diminishes 
to a predetermined low point, the tilting of the 

... tube 42 completes a circuit through the lamp 
46 for indicating the low supply of paper. 
Referring now to the functions of the relays, 

the positive line test relay 36 and the negative 
line test relay 38 have certain normal signaling 
functions which occur when any one of the boxes 
A, B, C, etc. is energized, as I shall hereinafter 
point out in the description of the general opera 
tion of the system, but in addition to these nor 
mal functions said relays also have trouble indi 
cating functions. For example, if the positive 
conductor P should be accidentally broken at any 
point in its length, aside from the operation of a 
box, the positive line test relay 36 will be in 
mediately deenergized, resulting in the ringing 
of the trouble bell 43T and the lighting of the 
pilot lamp 452. Likewise, if the negative con 
ductor N should be accidentally broken at any 
point in its length, aside from the operation of 
a box, the negative line test relay 38 will bein 
mediately deemergized, resulting in the ringing of 
the trouble bell 437 and the lighting of the pilot 
lamp 450. 

Referring now to the function" of the oscillator 
test relay 427, the actuating coils S of the oscil 
lator 37 are normally maintained under contin 
uous test during the normal non-signaling condi 
tion of the system by the oscillator test relay 
427, The wire T9, which is adapted to conduct 
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positive polarity to the oscinator coils, is also ing of signaling relay 4 and through wire is 
extended to one end of the winding of said testing 
relay 427, and the other end of said relay wind 
ing is connected to the positive battery feeder. 
With the pulsator in the normal position shown in 
Figure 2, a continuous testing current is passed 
from the positive feeder 34 through the t 
of the test relay 427, through wire Tand 
through the coils back to negative feeder 35. 
The resistance of the testing relay winding is 
sufficiently high so that this normal testing cur 
rent is insufficient to actuate the armature 6 
of the pulsator, but this testing current normally 
keeps the relay 2T energized, with its two pairs 
of trouble contacts b and open. If any break 
should accidentally occur in the pulsator coils or 
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in the circuit thereof, the relay 42 is instantly 
deenergized, resulting in the closing of the afore 
said contacts, thereby sounding the trouble bell 
3, and designating the particular trouble by 

illuminating the lamp 38 which indicates a break 
in the pulsator energizing circuit. 
With reference to the signaling relay , as 

previously described one end of the winding of 
this relay is connected with the positive branch 
feeder 8' and the other end of the Winding is 
connected with the signal circuit terminal S 
on the control panel. This signal circuit is con 
pleted through the series of boxes A, B, C, etc., 
and back to the signal circuit terminal S on 
the panel, thence extending through the resist 
ance element 39 back to the negative feeder 35. 
It will be apparent that any time One of the sig 
naling boxes places positive battery potential on 
the signal loop S, the winding of the signaling 
relay is shunted, with the result that the relay 
armature falls away so that the contacts f' are 
closed and the coil 188 of the directing switch or . 
relay 85 is energized. As previously described, 
the energization of the coil 88 actuates the mov 
able switching element of the device 85 to es 
tablish a circuit from the wire 84 through the 
wire 20 to the step-up coils 202, the circuit of 
which is completed through the wire 205 leading 
to the positive feeder 84. The transmission of 
current impulses through wire 20? to the step-up 
coils 202 also energizes the relay 33 and sounds 
the alarm be 36 in code impulses corresponding 
to the box designation, as I shall hereinafter 
describe. When the winding 88 of the directing 
switch is deemergized the switching element as 
sumes the position shown, at which time current 
impulses are transmitted from the wire 8 
through the wire 203 to the selecting or sequence 
cois 24. m 
The signal circuit trouble relay 428 differs from 

previously described relays 36, 38, 42T and 4 in 
that its winding is normally deemergized but the 
trouble contacts b and E are nevertheless nor 
mally open, these contacts being closed when the 
relay winding is energized. This winding is con 
nected directly in shunt across the two ends of 
the signal circuit loop S. Hence, when this loop 
is complete, which is its normal condition, it 
short circuits the winding of this relay 28, main 
taining the latter deemergized with the trouble 
contacts open. In the event of a break acci 
dentally occurring at any point in the signal loop 
S, the short circuit across the relay winding is 
opened and the relay is immediately energized, 
thereby sounding the trouble bell 43 and illumi 
nating the lamp 454 for indicating signal circuit 
trouble. It will be evident that the winding of 
said relay is energized by receiving positive polar 
ity from the branch feeder 34 through the wind 

branch feeder . 

to one end of the winding of relay 28, the other 
end of said latter winding receiving negative 
polarity through resistance 9 and wire 2. 
The bell circuit test relay 429 has the same two 

pairs of trouble signating contacts b and l, and 
one end of the normally energized winding of 
this relay receives positive potential from the 

The other end of the relay 
winding is connected through a wire 83 with 
one terminal of the single stroke signal bell 4. 
The other terminal of said bell connects through 
wire 484 with the negative feeder 35. Hence it 
will be seen that a testing current normally con 
tinuously flows from the positive branch feeder 

through the winding of relay 29, through 
wire 83, through the windings of the bell 36 and 
through wire 84 back to negative feeder 35. The 
resistance of the winding of relay 429 is made 
sufficiently high so that this testing current will 
not hold the armature of the bell in an attracted 
position, but if a break should occur in the coils 
or circuit of the bell the relay 429 is immediately 
deenergized, thereby sounding the trouble bell 
43 and illuminating the lamp 45 for indicating 
trouble in the bell circuit. If desired the bell 
circuit test relay 429 may be provided with an 
individual pilot lamp, separate from the signal 
circuit trouble relay 28, but since both relays 
test signal or bell circuits I have found it prac 
ticable to have only one pilot, lamp responsive 
to the two relays. . 
The set-up relay 43 comprises the two pairs 

of normally open trouble contacts b and and 
also comprises a pair of normally closed contacts 
485. One of the latter contacts always has posi 
tive polarity from the branch feeder 34' and the 
other of said contacts is connected through wire 
486 with one end of the relay winding. The 
other end of said winding is connected through 
-wire 87 with the negative conductor N extend 
ing out over the box operating circuit from the 
negative line terminal NL. This relay will re 
main energized with the contacts 485 closed as 
long as the system is in its normal condition 
With a continuous testing current flowing out 
over the negative line conductor N. However, 
as soon as the transmission of negative polarity 
over this conductor is interrupted, as by the tilt 
ing of the pulsator 37 to its circuit opening posi 
tion, the supply of negative polarity through wire 
487 to the relay winding is interrupted and con 
sequently the relay is deemergized and the con 
tacts 485 are separated. The relay will remain 
deenergized during the entire signaling opera 
tion because the opening of the contacts 485 has 
broken the supply of positive polarity to the other 
end of the relay winding. The trouble bell sig 
maling contacts b have the same above described 
Connection with the wires 4 and 46 so that the 
closing of these contacts provides a current path 
for energizing the trouble bell 437. As previ 
ously described, the closing of the other pair of 

, contacts completes the circuit through wires 458 
and 59 for the lamp 423 which is mounted in 
the base portion of the recorder for illuminating 
the paper tape, this lamp, therefore, continuing 
to burn during the entire signaling operation and 
until this set-up relay is reset to normal condi 
tion. The resetting is performed by the closing 
of a suitable momentary switch 488, mounted on 
the control panel. One contact of this switch 
is connected with the positive branch feeder 3" 
and the other contact is connected through wire 
489 with the wire 486, whereby the momentary 
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closing of this resetting switch at the completion 
of the signaling operation establishes a shunt 
across the relay contacts 85 and supplies posi 
tive polarity to the relay winding for locking up 
the relay in an energized condition. 
The ground test relay 482 has a normally de 

energized winding and has its trouble bell con 
tacts b connected to the wires 44 and 46 of the 
trouble bell circuit, the same as the other relays, 

O and has its trouble lamp contacts connected 
respectively with the wire 44 and the wire is, 
so that the energization of this relay energizes 
the trouble bell 437 and lights the trouble lamp 
4s. One end of the relay winding is grounded 

ls and the other end is connected through wire 49 
with a suitable mid-point of the battery group 
S3, such as to the conductor 492 which connects 
one group of cells with the other. - 
By virtue of having this relay connection es 

tablished at an intermediate point in the group of battery cells, the relay is energized in the 
event that a ground should occur on any conduc 
tor in any part of the system, since a ground ef 
fective on either the negative or positive side 

s of the battery supply will still energize the relay 
winding, with the consequent energization of the 
trouble bell 437 and the illumination of the lamp 

S. The heavy duty alarm relay 48 has positive 
so polarity constantly applied through wire 9 to 

one end of this winding, and the other end of said 
winding is connected through wire 495 with the 
wire 20 that leads to the step-up coils 202 of the 
recorder. Thus, each time that a current in 

as pulse flows through these coils for advancing one 
of the type wheels of the recorder the relay 433 is 
also energized. The attraction of the relay ar 
mature is arranged to close two or more pairs of 
contacts 496 and 497. One pair of contacts e6 
completes a circuit through wires 494 and 98 
for the single stroke signaling bell 36. The 
other contacts 497 may likewise be arranged to 
close an audible signaling circuit (not shown) 
extending out to a plurality of single stroke sig 

is nailing bells located at different parts of the build 
ing, or these latter contacts may control a circuit 
leading to a district fire alarm station or the like. 
It will be evident that each time the step-up coils 
202 receive a negative impulse through wire 20 

so for advancing the type wheels the signal bells 
(and such other bells as may be responsive to the 
contacts 497) also receive one signal impulse. 
Thus, if a box designated by the numerals "3- 
1-4" is transmitting its signals over the system 

ses the alarm bells receive in succession first three 
impulses, then one impulse, and then four im 
pulses, for audibly designating in code the loca 
tion of the box which is then signaling. If con 
dition signaling impulses are transmitted from 

Oo the energized box these bells will also sound in 
code this condition being signaled from the box. 

Operation 
Assume now, with all of the devices in their 

is normal positions as shown in Figures 1 and 2, 
that through the opening of a sprinkler head, the 
flow responsive switch 49 associated with box B 
is caused to close. This immediately transmits 
positive polarity from conductor P to one end of 

To the electromagnet 54 through frame f, contact 
4, one or the other of the spring pressed cony 

tacts 15 or 5, wire 122; flow responsive switch 
4, wire 2' and wire 24 to the electromagnet. 
Since the other end of the electromagnet nor 
mally has negative polarity impressed thereon 
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from conductor N through wire No, the electro 
magnet is energized immediately with the closing 
of the flow responsive switch. The first action 
occurring within the box is the instantaneous 
movement of the secondary armature S, with the is 
immediate opening of the contacts T and 8. 
This immediately opens the conductor P at a 
point beyond the box, i. e., at a point beyond the 
connection between the positive conductor and 
the electromagnet 54. Hence, the transmission Io 
of positive polarity is interrupted to box C and to 
all other boxes in this direction in the series and 
hence no one of these boxes can take the line at 
this time. Substantially simultaneously with the . . 
operation of the secondary armature 85, the pri- is 
mary armature 55 of box B moves upwardly and 
engages its advancing pawl 56 with the next suc-4- 
cessive tooth on the ratchet wheel 8. The act 
of interrupting the continuity of conductor P 
back to the control panel, through the opening go 
of contacts 8, 88 has interrupted the flow of 
current through the winding of the positive line 
test relay 36. The deemergization of this relay 
sounds the trouble bell 3T and illuminates the 
trouble lamp 452, as previously described; and is 
the closing of the relay contacts 36' transmits 
positive polarity from the branch feeder 34' 
through the wire T9 to the positive end of the 
oscillator coils 6. The oscillator is immediate 
ly energized, thereby rocking the two contactor 80 
tubes 69 and 7 into their circuit opening po 
sitions. This opens the negative feeder 5, 
through the tube 69, thereby interrupting the 
transmission of negative polarity out Over con 
ductor N to the boxes. The transmission of neg- 85 
ative polarity down through wire 84 and select 
ing switch 85 is also interrupted, but such has no 
effect at this time because the switch is connect 
ed through wire 203 with the selector colls 204, 
the circuit of which is open at the mercury tube 40 
294. The act of interrupting the transmission 
of negative polarity out over conductor N de 
energizes the electromagnet 54 of the box B, re 
sulting in the armature 55 thereof dropping 
downwardly and advancing the ratchet wheel 58 45 
one step. Such performs two switching opera- - 
tions with respect to the box operating circuit 
P-N. : With respect to conductor P, it moves one 
of the arcuate segments 2 or 2" under the 
spring pressed contact 3 for placing a closed so 
shunt across the flow responsive switch 49, 
whereby positive polarity is conducted through 
frame f, the aforesaid contact segments, and the 
contact f8 to the electromagnet. Thus, even if 
the flow responsive switch 49 should return to its 66 
normal open position after this first step ad 
vancement of the rotor, the energized box is nev 
ertheless compelled to complete the signaling 
cycle which has been started, that is the rotor is 
compelled to rotate through a half revolution un- 60 
til the diametrically opposite gap between the 
arcuate segments 2, 2’ moves under the con 
tact 3. With respect to the negative conductor 
N, this first step advancement of the rotor moves 
either the bridging contact 3 or 03' out from 65 
its shunting relation between the spring pressed 
contacts fo, O5, whereby the transmission of 
negative polarity through conductor N is inter 
rupted at a point beyond box B (at a point beyond 
the connection of electromagnet 5 of box B with 70 
the conductor N) so that box A and all of the 
other boxes toward this end of the series do not 
now have negative polarity transmitted thereto, 
nor is this negative polarity transmitted on back 
to negative return terminal NR on the control 
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.tion of the negative line test relay 8 during the panel. With reference to the signal loop S, the 

first or leading signal contact of of the lower 
group of contacts on the rotor is preferably 
spaced two steps away from the spring pressed 
contact 02 so that the first step advancement 
of the rotor has no effect on the signal conductor 
S. The interrupting of the negative return back 
through terminal NR on the control panel deen 
ergizes the winding of negative line test relay 8, 
with the result that the contacts 8 thereof close 
and transmit positive polarity from positive 
branch feeder 34 through wire 9 to the coils 
is of the oscillator. At the same time that the 
oscillator interrupted the transmission of nega 
tive polarity out over conductor N to the ener 
gized box B it also interrupted its own circuit 
through its coils 6, and at about the same in 
stant that the box armature 55 is rocking down 
wardly in its first advancement of the ratchet 
wheel 58 the tubes 69 and 7 of the oscillator 
are also rocking downwardly toward their closed 
circuit positions. Hence, when the interruption 
of the negative conductor N at the contacts 04, 
O5 of said box deenergizes the negative line test 

relay 38, as above described, the transmission of 
positive polarity from the relay contact 38' over 
the wire. T9 to the oscillator 37 finds the OScil 
lator coils 6 supplied with negative polarity 
through the lower mercury tube it. Substan 
tially at the same instant that the oscillator 
completed its own coil circuit through said tube 

it also transmitted a current pulsation 
through tube 69 out over the negative conductor 
N to the energized box B for rocking the arma 
ture 55 upwardly. The above described trans 
mission of positive polarity from the relay con 
tacts 38' through wire 79 to the oscillator 8T 
energizes said oscillator for rocking its tubes and 
interrupting the current pulsation out over Con 
ductor N and for interrupting its own coll circuit. 
Thereupon the box arnature 55 rocks downward 
ly for advancing the ratchet wheel one more 
tooth, and substantially at the same time the 
oscillator armature rocks downwardly in the act 
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of again completing the circuits through the 
tubes 69 and 7. This completes the second 
one-step advancement of the box rotor. At this 
time, attention is directed to the manner in which 
positive polarity is transmitted over wire 9 to 
the oscillator coils. The first time positive po 
larity was transmitted over this wire Such was 
effected solely by the positive line test relay 36 
through its contacts 36. At the first energiza 
tion of the box electromagnet 54 the opening of 
the secondary armature contacts 87, 88 deener 
gize this relay and thereby transmit positive po 
larity to the oscillator coils. At the completion 
of the first step advancement of the rotor the 
negative return to negative line test relay 38 was 
interrupted and the consequent deemergizatio 
of this relay and closing of its contacts 38' there 
upon transmits positive polarity to the wire 79. 
The latter relay 38 remains deemergized through 
out the remainder of the signaling cycle of box B 
and hence this relay continuously supplies posi 
tive polarity to the wire 79 until the completion 
of the signaling cycle. With each Subsequent 
energization of the box electromagnet 54 the 
opening of the secondary armature contacts 8, 
88 also deemergizes the positive line test relay 36 
and the contacts 36' thereof also transmit posi 
tive polarity to the wire 79, but reliance need not 
be placed upon this relay for connecting positive 
polarity to said Wire during the remainder of 
the signaling cycle. The continued deemergiza 
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remainder of the cycle operates through con 
tacts b to establish another circuit for maintain 
ing continued sounding of the trouble bell 437, 
and the contacts l illuminate the pilot lamp 50. 
The placing of positive polarity on the wire T 9 
also deemergizes the oscillator test relay 427, 
thereby completing another circuit for energiz 
ing the trouble bell and also illuminating the pilot 
lamp 8. Moreover, with the first rocking 
movement of the oscillator tube 69, interrupting 
the transmission of negative polarity out over 
the conductor N, the set-up relay 43 was deen 
ergized by reason of the interruption of negative 
polarity thereto, and, consequently, this relay 
becomes unlocked for the remainder of the sig 
naling cycle-by reason of the separation of the 
contacts 85-and in such condition said relay 
maintains the tape illuminating lamp 45 burn 
ing throughout the signaling cycle. 
Now referring back to the conditions which 

arise when the rotor of box B is advanced to the 
completion of its second step of movement, it will 
be seen from Figures 1 and 7 that the first signal 
ing contact of has moved under the spring 
pressed contact 02. Engagement between these 
contacts occurs upon the downstroke of the ar 
nature 55, when the mercury in the oscillator 
tube 69 has rolled away from the tube contacts. 
Before the tube is rocked in the other direction 
and the mercury has rolled back into engagement 
with these contacts 69, 69 for transmitting 
another negative pulsation out over conductor N, 
the engagement between signaling contacts O, 
f02 has brought about an operation through the 
signal circuit S which results in this next nega 
tive pulsation being effective at the recorder. 
More specificially, the engagement between said 
signaling contacts transfers positive polarity 
through frame f, contacts Oil, and 02 and signal 
loop S back to one end of the winding of signaling 
relay 4, and since the other end of the winding 
also has positive polarity this relay is deener 
gized. The consequent closing of the contacts 
4' transmits positive polarity through wire f87 
to the winding 8 of the relay or switch 85, 
thereby energizing the same and shifting the 
movable member 86 to complete a circuit from 
wire f8 down to wire 20 and hence through 
the step-up colls 202 and wire 205 back to posi 
tive battery feeder 34, Hence, when the oscil 
Eator tubes rock down Wardly to transmit the suc 
ceeding negative pulsation out over conductor N 
this Same negative pulsation is also transmitted 
down through the switch 85 to the step-up coils 
202 and energize the same. With the energiza 
tion of these coils, the advancing pawls are actu 
ated and the hundreds wheel 222 is advanced one 
step. The downward movement of the armature 
26 (Figures 13 and 15) in advancing said wheel. 
trips the pawl 258, thereby enabling the shaft 
246 to rock, which enables all of the holding 
pawls to move into cooperative engagement with 
the ratchets on the type wheels for holding each 
of said wheels in their successively advanced po 
sitions. The rocking of said shaft also operates 
through the Sector members 299 and 295 to oscil 
late the mercury tube 294 to closed position. It 
will hence be seen that the first energization of 
the step-up coils 202 for imparting the first ad 
vancing movement to one of the type wheels also 
trips the tube 294 to closed position so that, as 
will be seen from Figure 2, positive potential is 
thereafter transmitted to the selector coils 20 
Whereby said latter coils are thereafter in readi 
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22 
ness to be energized by the transmission of a nee 
ative impulse down through wire 203. The two 
upper tubes 305 and 306 are maintained in their 
elevated, open circuit positions by virtue of the 
lug riding on the outer surface of the notched 
wheel 29 at this time. At the same time that a 
negative impulse was transmitted down through 
wire 20 to the step-up coils 202 this same nega 
tive impulse also energized the bell circuit relay 
433 which caused one stroke to be sounded on the 
signal bell 436, and on any other indicators re 
sponsive to the relay contacts 49. 
This same negative impulse which caused the 

first step advancement of one of the type wheels 
and the first sounding of the signal bell has en 
ergized concurrently therewith the electromagnet 
54 of box B for the third upward movement of 
its armature 55. The interruption of this impulse, 
by the pulsator 87 oscillating its tubes to open 
circuit positions, allows the armature 55 to drop 
back, thereby causing the rotor to be advanced to 
the end of its third one-step movement. This 
brings the second signaling contact to under the 
spring pressed contact 02, such occurring before 
the oscillator tubes rock back to closed circuit 
positions. The engagement between the second 
contact of and the contact fo2 maintains the 
signaling relay 4 deenergized so that the Select 
ing switch 85 is maintained energized for hold 
ing its movable member 86 in engagement with 
contact 87 connecting through wire 20 with 
the step-up coils 202. Hence, when the Oscil 
lator tubes rock back to their closed circuit posi 
tions the negative impulse transmitted Out Over 
conductor N and down through wire 84 again 
energizes substantially simultaneously the elec 
tromagnet 54 of the operating box and the afore 
said step-up coils of the recorder, whereby the 
hundreds type wheel is advanced a second step. 
Upon the cessation of this impulse the box rotor 
is advanced to the third signaling contact of, 
and when the next negative impulse is trans 
mitted from the oscillator it finds the movable 
member 86 of the selecting switch 85 still in 
its previous position so that this impulse is also 
transmitted down to the step-up coils for advanc 
ing the hundreds wheel to the third position. I 
have arbitrarily given box B the code designation 
'3-1-4', and hence this is as far as the hun 
dreds wheel should be advanced. 
Upon the cessation of this last negative in 

pulse which steps the hundreds wheel to numeral 
3 the armature 55 of the operating box drops 
back and advances the rotor one more step. Such 
movement carries the third signaling contact of 
past the spring contact 02 and moves an insu 
lated blank portion of the rotor under the con 
tact 02. This immediately takes positive polarity 
off of the signaling loop and consequently, the sig 
naling relay f is immediately energized. The 
opening of the contacts ' deenergizes the wind 
ing of the selecting switch 85, which results in 
the movable member 86 thereof swinging back 
into engagement with contact 187’’ for complet 
ing a current path down through wire 203 to the 
selector coils 204. Accordingly, when the oscil 
lator transmits its next negative pulsation the 
current flow is conducted through the selector 
coils, which previously had positive polarity estab 
lished thereto through the closing of the mercury 
tube 294. The deemergization of said coils ad 
vances the cam shaft 238 one step for throwing 
the advancing pawl 27 out of coaction with the 
hundreds wheel and for throwing the advancing 
pawl 28 into coaction with the tens wheel 223. 
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The one step advancement of the cam shaft 238 
also brings the next notch 292 of the notched 
wheel 29 one step closer to the supporting lug 
3 which holds the mercury tubes 305, 306 ele 
wated. The cessation of that Same negative in 
pulse which energized the selector colls for their 
first actuation allows the box armature 55 to 
drop back and to advance the rotor to the end 
of its next step. This brings another signaling 
contact Of under the contact 02, thereby im 
mediately deemergizing the signaling relay 4 
and energizing the selecting switch 85 for shift 
ing the movable element 86 back to a position 
for rompleting a current path down through wire 
20 to the step-up coils 202. Consequently, when 
the oscillator tubes rock back and transmit their 
next negative impulse this impulse is transmitted 
to said step-up coils, whereby a one-step ad 
vancement is imparted to the tens wheel. The 
cessation of this impulse advances the rotor one 
more step, which brings an insulated blank por 
tion under the contact 02, thereby allowing en 
ergization of the signaling relay 4, and deen 
ergizing the directing switch 85, whereupon the 
next negative pulsation is transmitted to the 
selector coils 204 for advancing the cam shaft 
238. Such movement of the shaft throws the 
pawl 2f 8 out of operative association with the 
tens wheel 223 and throws the advancing pawl 
29 into operative association with the units 
wheel 224. The cessation of this impulse brings 
the next signaling contact of under the spring 
pressed contact 02, and inasmuch as this third 
group of Contacts has four contacts therein, 
four negative impulses are successively trans 
mitted to the step-up coils in repetition of the 
Operation above described for advancing the units 
wheel 224 to the numeral 4. Thus, at this time 
the three numeral wheels have the set-up of 
3-1-4. 
Upon the cessation of the last negative impulse 

which advances the units wheel to numeral 4, the 
box armature 55 drops back and advances the 
rotor another step to bring an insulated blank 
portion of the rotor under the contact 0. 
This causes the selecting switch to be deener 
gized so that the next negative pulsation is 
transmitted to the Selector colls 204 for throw 
ing the advancing pawl 29 out of operative co 
action with the units wheel 224 and for throw 
ing the advancing pawl 220 into operative co 
action with the condition wheel 225. In the 
preferred embodiment of my system I arrange 
the operation so that any box intended to sig 
nal a 'Fire' condition (such as boxes A and B 
energized by the flow responsive switches (9) 
does not need to transmit any further signal 
operation to the signaling relay 4, after the 
code number of the box has been transmitted. 
This is preferably effected by having that print 
ing face of the condition wheel which bears the 
word 'Fire' in a normal printing position above 
the paper tape, whereby this condition wheel 
will always print "Fire" unless it has been ad 
vanced from its normal position. 

Since the operation of the box B, which is 
now being described, is intended to give a "Fire" 
indication, it is desirable that no advancing in 
pulses be transmitted to the condition wheel 225. 
This is arranged by having a continuous insu 
lated blank portion on the signal rotor follow the 
last group of four contacts of which had set 
up the numeral 4 on the units type wheel. The 
first step advancement on this blank portion 
throws the advancing pawl 29 out of coaction 
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with the units wheel 224 and throws the ad- the cessation of this last negative impulse trans 
vancing pawl 22 into coaction with the condi 
tion wheel 225, as I have described above. How 
ever, this condition wheel is not advanced be 
cause the next step advancement on the blank 
portion leaves the selecting switch 85 deener 
gized so that the following negative impulse 
down through said switch energizes the selector 
coils 204. 

advanced one step when the armature 27 is 
retracted upon deemergization of the cols, and 
this second advancement of the cam shaft 238 
throws the advancing pawl 220 out of operative 
coaction with the condition wheel 225. Such 
advancement of the can shaft, which is the 
fourth from the start of the cycle, brings one of 
the notches 292 of the notched wheel 29 under 
the rider lug 3 ff, permitting the plate 307 to 
drop down and thereby swinging the mercury 
tubes 305 and 306 to closed circuit positions. 
The tube 305 conducts positive polarity through 
wires 32 and 82 to one end of the printing 
coils a 2, and the tube 806 establishes a shunt 
around the selecting switch 85 to the selector 
coils 204-from wire 84 through wires 207, 33 
and 33’ to the coils. Neither the printing coils 
nor the selecting coils are energized by the move 
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ment of said tubes to closed circuit positions be 
cause the can shaft 238 is not advanced to drop 
these tubes until the cessation of the negative 
impulse transmitted down through the wire 84. 
Flowever, the next negative impulse transmitted 
out to box B and down through wire 84 ener 
gizes both the printing coils and the selecting 
coils. - 

The provision of the mercury tube 306 is merely 
a precautionary measure to insure that the se 
lector coils 204 will be energized without fail 
when the printing coils 32 are energized. This 
tube establishes a shunt around directing switch 
85 so that even if by some accidental abnormal 
condition the directing switch were in position 
to transmit this impulse to the step-up coils it 
would nevertheless be transmitted to the selector 
coils. This mercury tube 306 is only operative 
to establish this shunt when the printing coils 
are to be energized. 
The energization of the printing coils swings 

the printing platen 32 up against the bottom 
of the paper tape and forces the latter and the 
inking ribbon up against the bottoms of the 
type wheels, thereby making the printed record. 
Upon deenergization of said coils by the tilting 
of the discillator 37 in the other direction, the 
downstroke of the platen oscillates the sector 
arm 303 outwardly, thereby transmitting mo 
tion through the sector gears 298 and 297 to 
Swing the tubes 294, 305 and 306 up to open 
circuit positions. The two latter tubes are swung 
up by the lug 309 pressing against the shoulder 
308 on the plate 30, the resulting upward move 
ment of said plate also swinging the rider lug 
3ff up out of the notch 292 on the notched wheel 
29. 
The energization of the selector coils 204 at 

the same time that the printing coils are ener 
gized résults in the selector coil armature 27t 
being attracted rearwardly, and when the se 
lector coils are deemergized simultaneously with 
the deemergization of the printing coils 32 the 
return movement of the armature 27 rotates 
the notched wheel 29 substantially simultane 
ously with the lifting of the rider lug. 3 out 
of the notch 292 in said, wheel. Consequently, 

This second successive energization of 
said coils results in the camshaft 238 being again 

mitted from the oscillator down through wire 
84 finds the lug 3 back upon the periphery 

of the wheel 29, beyond the notch 292 in which 
it had just been reposing; and finds all three 
tubes 294, 305 and 306 tilted up to their open 
circuit positions. The movement of the sector 
299 in restoring the tubes to their open circuit 
positions results in all of the holding pawls for 
the type wheels being released, so that the type 
wheels are now restored to their initial positions. 

Succeeding negative impulses from the oscilla 
tor 37 continue to advance the rotor of box B 
but these impulses do not energize any part of 
the recorder because at this time a blank portion 
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of the code wheel is continuing to advance under 
the signal contact foz, resulting in the selecting 
Switch 85 remaining in the position to direct 
said negative impulses to the sequence cols 24 
which, however, cannot be energized at this time 
because the movement of the mercury tube 294 
to open circuit position has disconnected posi 
tive polarity from the other end of said coils. 
The rotor of box B continues to advance 

through the aforesaid blank portion of the code 
wheel (which blank portion in a supervisory box 
would be occupied by contacts serving to advance 
the condition wheel 225 to a particular position) 
until the approaching one of the two pin contacts 
08 or 08' moves under the spring pressed con 

tact 09. Such occurs on the down-stroke of the 
box arnature at the end of a negative impulse 
and establishes a shunt around the secondary 
arnature contacts 87-88, thereby reestablishing 
the continuity of conductor P for transmitting 
positive polarity down to boxes C, D, E, etc. This 
takes place one step in advance of the completion 
of the cycle of box B, and before the approaching 
One of the two bridging contacts, 3 or 3' has 
shunted the cooperating spring pressed contacts 
04-05 in the negative conductor N. Hence, a 

testing flow of positive polarity is transmitted 
down to boxes C, D, E, etc. through contacts 
08-foS but no negative polarity can be trans 
mitted up to box A at this step in the cycle. Ac 
cordingly, if either of the boxes C, D, E, etc. has 
become "energized' through the closing of the 
flow responsive switches or supervisory contacts 
associated therewith while the box B has been go 
ing through its signaling cycle, such energized box 
will be advanced one step along with box B by 
the next negative impulse following the engage 
ment of contacts 08-09, but if box A, or any 
other box in this other direction in the series, has 
also become energized, such box will not be ad 
vanced by that pulsation because the pulsation 
will not be able to reach it, owing to the negative 
conductor N being open at contacts 04-05 of 
box B. If it should happen that boxes C, D, and 
E have all become energized during the operat 
ing interval of box B, only the armature of box 
C will have a full actuated movement imparted 
thereto by the negative impulse following the en 
gagemerat of contacts 08-09, because the sec 
Ondary arnature contacts 8-88 of box C (or 
whatever box is first in the series of energized 
boxes below box B) will have a lead of operation 
over the other boxes below it and will interrupt 
the transmission of positive polarity to these 
other boxes before any effective movement can 
be given to their arnatures. * . 
The foregoing has to do with the non-interfer 

ing, successive repeating characteristics of the 
system, which will be described more in detail 
later. In Order to complete a full description of 
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the operation of box B it will suffice to say here 
that: (1) if one or more of the succeeding boxes 
c, D, E, etc. has become energized during the op 
eration of box B the negative impulse following 
the closing of contacts 08-09 will attract the 
armature of box B and will simultaneously attract 
the armature of the first energized box in the suc 
ceeding group C, D, E, etc., moving both of said 
armatures through a full stroke, and upon the 
cessation of this negative impulse the rotor of 
box B will move through the final step to the 
completion of its cycle, bringing the contact 08 
out of engagement with contact 09, bringing the 
aproaching gap between segments 2-2" un 
der contact 13, and bringing the approaching 
bridging contact 03 under both contacts 
04-05, and concurrently therewith the rotor 

of the succeeding energized box will move through 
its first step, bringing its bridging contact 03 
out of shunting engagement between contacts 
4-05, thereby causing the continuity of nega 

tive conductor-N up to box B to be broken so that 
box B gives up the line to the succeeding ener 
gized box until a later time in the cycle of the 
system; (2) if no succeeding box C, D, E, etc. 
has become energized during the operation of box 
B, the negative impulse following the engagement 
of contacts 08 and 109 will result in the rotor 
of box B moving through the final step of its 
cycle, exactly as described above, except that in 
this case box B can stop at the completion of this 
cycle or will be caused immediately to start oper 
ating through another cycle, depending upon the 
position of the flow responsive switch 49. In the 
latter case, if the flow responsive switch has 
moved back to open circuit position, indicating 
a cessation of water flow through its branch 
main 86 and that the fire hazard has ceased, box 
B will cease operating when its rotor completes 
its cycle, at which time the gap between contact 
segments 2-2 will move under spring 
pressed contact 3, thereby interrupting the 
transmission of positive polarity to the electro 
magnet coll 54; but, if the flow responsive switch 
49 is still closed at the completion of the Cycle 
the movement of the aforesaid gap under the 
contact 3 will make no difference because post 
tive polarity will continue to be transmitted to 
the coil 54 through contacts 4 and 5 or 5’ 
and consequently the rotor will be caused to re 
volve through another signaling cycle, which, in 
the construction illustrated, is a half revolution. 
Assuming that the box B is caused to continue its 
operation through this next signaling cycle, the 
numeral wheels at the recorder will be Succes 
sively advanced to the same code designation 
3--4 and the printing coils will then be ener 
gized for again printing the record "Fire 3-1-4' 
on the next succeeding line of the tape, in a 
repetition of the same cycle described above. 
Assuming that no other boxes on the circuit be 
come energized, the box B will continue to repeat 
successively its signaling cycle as long as its flow 
responsive switch 49 remains closed, correspond 
ing to a continuance of fire conditions at the box. 
The successive signaling cycles result in the 
printing of successive printed records on succes 
sive lines of the paper tape, one for each cycle, 
as illustrated in Figure 24. Hence, the system af 
fords a definite printed record showing how long 
the fire condition existed at a particular location, 
as indicated by the number of printed records on 
the tape and the time of each printing as indi 
cated in hours and minutes alongside each record. 
concurrently with the transmission of code im 
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pulses to the recorder, the alarm bell 46 (and 
such other alarm bells as may be responsive to 
the contacts del) is sounding in code to designate 
the box B by the gong impulses 3-1-4. 
Assume now that the fire condition at box B. 

has ceased, as represented by the opening of the 
flow responsive switch 49, (and that no other boxes 
on the circuit have become energized in the mean 
time) the rotor of box B will move through to the 
completion of its last cycle and will then stop, 
With the box contacts in their normal positions 
as illustrated in Figure 1. The final step of the 
box rotor brings the shunt contact 103 in bridg 
ing engagement under both spring contacts Io, 
0, thereby transmitting negative polarity up 
through conductor N beyond the box and back to 
the negative line test relay 38, which is immedi 
ately energized. Since the final advancing step 
of the box rotor occurred when the electromagnet 
of the box was deemergized the secondary arma 
ture contacts 8, 88 are at this instant engaging, 
and hence positive polarity is being transmitted 
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down through conductor P away from the box 
and back to the positive line test relay 36 which 
is also energized. Consequently, when both line 
test relays 8 and 36 become energized at the 
completion of the last step of the rotor (and 
With the flow responsive switch 49 of box B open) 
these two test relays open their contacts 38 and 
36' and thereby interrupt the transmission of 
positive polarity over wire T9 to the oscillator 
coils 6. Thereupon the oscillator 8T ceases 
operating. At this time all parts of the system. 
are in a normal condition with the exception of 
the set-up relay 43 and the parts or devices 
controlled thereby. Owing to the fact that the 
contacts 85 of said relay separated with the 
first interruption of negative polarity through 
conductor N, this relay remains deemergized 
throughout the entire signaling operation, and 
continues to remain deemergized until the relay 
is manually reset. While remaining deemergized 
after the signaling operation has been completed, 
its contacts keep the illuminating lamp 42 
over the paper tape burning, and its contacts b 
keep the trouble bell 437 sounding continuously. 
Thus, if the attendant was absent during the 
signaling operation, and also failed to hear the 
alarm gongs 36, upon his return to the super 
visory location at which the recorder is situated 
he would be apprised of the previous signaling 
operation of the system by the continued sound 
ing of the trouble bell 437 and the illumination of 
the lamp 5. After the alarm or trouble condi 
tion has been corrected the entire system can be 
restored to normal condition by closing the man 
ually operated switch 488 which energizes the 
set-up relay 43, thereby opening its contacts b 
and l and closing its contacts 85, whereby this 
relay is reset to normal condition. This leaves 
the entire system in its normal condition. 

I shall now describe the operation of a super 
visory box, and for simplicity of explanation it 
will be assumed that the energization of such box 
occurs after the entire system has been restored 
to normal, non-signaling condition. Taking the 
box C as an example of a supervisory box, it will 
be assumed that the valve 5 which controls the 
associated floor branch main 46 is manually 
closed, as for the purpose of making repairs or for 
any other reason. From the preceding descrip 
tion of Figure 8, it will be evident that the clos 
ing of valve 5 will result in positive polarity 
being transmitted through the box energizing 
switch associated with this valve and through wire 
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2 to the coil 54 of box C. Instantly upon this 
energization the secondary armature contacts 
8T, 88 interrupt the continuity of conductor F 
beyond the box, and the resulting deemergization 
of the positive line test relay 8 causes the oscil 
lator 37 to be set into motion, in the same manner 
as described of the operation of box B. I have 
illustrated box C as having a code designation of 
3-1-2. The continued step-by-step advance 
ment of the rotor of this box proceeds to set up 
the numeral designation 3-1-2 on the type 
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wheels of the recorder in the same manner de 
scribed before. After the numeral 2 has been 
set up on the units type wheel the insulating gap 
f003 on the box rotor is advanced under the spring 
pressed contact fo2. This results in the selector 
coils 204 being energized upon the next negative 
pulsation and causing the advancing pawl 29 
to be thrown out of operative coaction with the 
units wheel 224 and causing the advancing pawl 
220 to be thrown into operative coaction with the 
condition wheel 225. Following the insulating 
gap 100 on the box rotor are three signaling 
contacts which I have arbitrarily chosen to indi 
cate the condition "Valve closed'. As these con 
tacts are successively brought under the spring 
pressed contact to? they result in three advancing 
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steps being imparted to the condition wheel 225, 
the type face on said wheel arriving in printing 
position at the end of these three steps of ad 
vancement carrying the indicia "Valve closed'. 
When the insulating gap portion foot on the box 
rotor, following these condition contacts, moves 
under the spring pressed contact iO2 the selector 
coils 204 are caused to receive the next negative 
pulsation. This is the fourth energization of the 
selector coil in this signaling cycle, as represented 
by the gap portions 001, 00, 003 and 004 in 
Figure 8, and the deemergization of said coils 
results in the cam shaft 238 being advanced 
through its fourth step. As described in the 
operation of box B, it is this fourth step advance 
ment of said shaft that results in the mercury 
tubes 305 and 306 dropping to closed circuit posi 
tions, owing to one of the notches 292 moving un 
der the rider lug 3 fl. Consequently, the next 
negative pulsation energizes the printing coils 32. 
whereupon the printing impression is made and 
the mercury tubes 294, 305 and 306 are then re 
turned to their normal open circuit positions. 
The box rotor continues to be advanced through 
the remainder of this cycle or half revolution but 
no further operation occurs at the recorder owing 
to the fact that the last insulating gap portion on 
the rotor continues to the end of the cycle and 
owing to the fact that the transmission of pos 
itive polarity to the selector coils 204 has been 
interrupted by the movement of the mercury 
tube 294 to open circuit position. 

Figure 24 illustrates the printed record which 
is made on the paper tape by this signaling op 
eration. During the signaling cycle the alarm 
gongs 436 Sound in code the designation of the 
Operating box, and the last three impulses indi 
cate a valve closed condition. The set-up relay 
43 was deemergized with the first opening of 
negative ine conductor N, and this relay re 
mains deemergized with continued sounding of 
the trouble bell 43 and illumination of the lamp 
45 of the relay is manually reset by closing of 
the contacts 488. P 
Assuming that the valve 5 is still closed when 

the box rotor completes its half revolution sig 
naling cycle, the rotor will stop at this point be 
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noved out from under the spring pressed con 
tact ff, thereby interrupting the transmission 
of positive polarity to the box electromagnet 
through contact B. Since the control or ener 
gizing switch is still in the same position with 
contact 2 engaging contact 22, positive polar 
ity cannot be transmitted through this switch to 
the electromagnet 5 because at the end of this 
cycle rotating contact 4 has moved out from 
under spring pressed contact f is and is now en 
gaging under the opposite spring pressed con 
tact 5', which latter contact is connected 
through wire 23 with the open circuit contact 
23 of the control switch. Hence, hox C will 
remain inert until valve 5 is operated in the 
reverse direction, i. e., to open the same. Such 
will cause the control switch contact 2 to be 
noved into engagement with cooperating con 
tact f23. This will cause instant energization of 
the box electromagnet by the transmission of 
positive polarity from pin 14 through contact 

s', wire 23", contacts 23 and 2, and thence 
through wires 2" arid 24 to the end of the 
€lectromagnet coil. Thereupon the box is again 
set into operation, and the rotor is progressively 
stepped around by the successive negative in 
pulses transmitted from the oscillator 37. This 
cycle of the box proceeds to set up the same code 
designation of 3-1-2 on the type wheels of 
the recorder. The side of the code wheel which is now advancing under the spring pressed sig 
naling contact (2 differs from the other side of 
the wheel which moved under said contact in 
the previous cycle in that there are a different 
number of contacts in the end group of “condi 
tion' contacts. In the illustrated arrangement 
I have shown four of these condition contacts 
on this side of the wheel, as distinguished from 
three contacts on the other side thereof, these 
four condition contacts representing the condi 
tion "Walve open". Hence, in this cycle or half 
revolution of the box rotor four impulses are 
transmitted to the condition wheel 225, the 
fourth position of this wheel bearing type indi 
cating "Valve open". After the condition wheel 
has been set up to this position by the fourth 
condition contact the movement of the fourth 
insulating gap 100 under the signal contact 02 
results in the subsequent energization of the 
printing coils, the completion of the printing op 
eration, and the restoration of the mercury tubes 
298, etc. to normal positions, in the same man 
ner as described in the case of the preceding 
cycle. The box continues to operate until the 
rotor reaches the end of this cycle, at which 
point it will stop if the valve 5 still remains in 
its open condition. 

It will be seen from the foregoing that each 
Supervisory box is thus enabled to signal two dis 
tinct conditions existing at the point where the 
box is located. Thus, one box suffices to indi 
cate the two conditions of any apparatus or fact 
tor to be supervised in the installation, such as 
power off and power on, low water and high 
Water, etc., as I have typically indicated on the 
paper tape in Figure24. 

I shall now describe the operations or condi 
tions which occur when two or more boxes are 
concurrently energized, whereby the possibility 
of interference between the boxes is positively 
prevented. In my reference to a box which has 
been "energized' concurrently with another box 
I mean the establishment of a condition at the 
former box where a circuit connection capable 
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magnet of that box has been completed through 
any of the control switch contacts 2, 22 or 
23. By "concurrently.' I mean that simulta 
neously with the "energization' of one box an 
other box is "energized', or that during the cy 
clical "operation" of one box another box is 
"energized'. 
I shall assume as a first condition, with the 

entire system in its normal non-operating con 
dition, that boxes A and B were simultaneously 
energized by the closing of the control switch 
contacts 2, 22 of both boxes at the e in 
stant of time. The simultaneous energization 
of both electromagnets would result in the two 
secondary armatures 85 of both boxes starting 
to move toward their attracted positions in ad 
vance of movement of the main armatures 55 of 
both boxes because of the lead of operation which 
the secondary armatures have over the main 
armatures. In this initial movement of the Sec 
ondary armatures 85 the secondary armature of 
box A instantly separates the contacts 87 and 88 
of that box, thereby instantly interrupting the 
transmission of positive polarity down to box B. 
Fence, before the main armature of box B can 
move upwardly through any appreciable move 
ment, such as would be effective to advance its 
rotor upon retraction of said armature, the 
transmission of positive polarity to that box is 
interrupted and no advancing movement is given 
to the rotor or armature of box B. On the other 
hand, the main armature 55 of box. A moves up 
wardly through its full stroke, and in the sub 
sequent deemergization of the electromagnet of 
box. A when the oscillator 3 rocks to open cir 
cuit position, this main armature of box. A drops 
back to normal position and imparts the first 
one step advancement to its rotor. Thereafter, 
the transmission of successive negative impulses 
to operating box A will result in successive repe 
titions of this same non-interfering function, 
i. e., on each impulse the secondary armatures 
SS of box A will open the contacts 8, 88 and 
interrupt the transmission of positive polarity 
to box B before the main armature of that box 
can be actuated through any appreciable move 
ment. 
Assume as another condition that while box B 

is operating through a signaling cycle box C should 
be energized. While box B continues to operate 
through its cycle the same non-interfering opera 
tion occurs with respect to box C as has been de 
scribed above. That is to say, the lead of Opera 
tion of the secondary armature 85 of box B will 
interrupt the transmission of positive polarity to 
box C on each current impulse before the main 
armature of box C can have any appreciable 
movement. As box B continues to operate and 
nears the end of its cycle one of the two pin con 
tacts 08 or 08' will move under the spring 
pressed contact 09 at an interval one step short 
of the completion of the cycle of box B. This 
establishes a shunt around the secondary arma 
ture contacts 8, 88. 
pulse energized box C will therefore be advanced 
one step along with box B. This means that box 
C will operate through its first step advancement 
while box B is operating through its last step 
advancement and completing its cycle. This first 
step advancement of box C moves bridging con 
tact 08 or 03' Out of shunting relation between 
spring contacts to and 05 and consequently the . 
transmission of negative polarity up to boxB is 
interrupted in this simultaneous advancement of 
both box rotors. Thereby, box C has taken the 

On the next negative in 
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line away from box B and even if boxB is still in 
an energized condition with its control switch con 
tacts 2 and 22 closed nevertheless this box can 
not start operating through a second cycle at this 
thme because box C has now taken the line. 
Assume now that this same condition is re 

peated further down in the series beyond box C, 
namely, that one of the other boxes D, E, F or G, 
etc. should become energized while box C is mov 
ing through its signaling cycle. Identically the 
same operation will occur when box C reaches the 
end of its signaling cycle as was described above, 
i. e., on the next to the last advancement of box 
C the contacts 08 or 08' and 09 will transmit 
positive polarity down to the next energized box, 
which will be assumed as being box F, and in the 
last step advancement of box C and the first step 
advancement of box this latter box will take the 
line away from box C even though box C is still 
energized and ready to start through the perform 
ance of a second signaling Operation. 
When box F completes one signaling cycle the 

movement of its bridging contact 03 back into 
shunting relation to its contacts 94 and 05 re 
establishes the continuity of negative conductor N 
up through the entire line of boxes towards the A 
end of the series. If box B still remains energized, 
preparatory to transmitting a second signaling 
cycle, it will take the line in precedence over any 
other box C or F which may be energized, owing 
to the secondary armature contacts 87, 88 of box 
B preventing the transmission of positive polarity 
to these lower boxes such as would result in the 
actuation thereof. (Correspondingly, if box A 
had become energized in the meantime it would 
take precedence over box B). K B will then 
operate through its second signaling cycle and at 
the point one step short of the completion of this 
second cycle it will transmit a testing flow of posi 
tive polarity down through contact fo9 to box C, 
and if this latter box is still energized, preparatory 
to transmitting a second signaling cycle, this box 
will take the line on the next impulse and will 
thereafter operate through its second signaling 
cycle. In the same manner, if box F still remains 
energized it will take the line from box C when 
the latter completes its second cycle. It will thus 
be seen that as long as a group of boxes remain 
energized these boxes will continue to repeat their 
signaling operations in the same sequence as their 
position in the series. Any other box becoming 
energized in the meantime will take its place on 
the line or in the order of operation corresponding 
to the sequence of its position. 

If, while box B, or any of the other boxes to 
ward the C end of the series, is operating, box A 
should become energized this latter box would be 
incapable of operating because the transmission 
of negative polarity up to box A has been inter 
rupted at the contacts O4-05 of the box then 
in operation. However, as soon as the last box, 
in any concurrently energized group of boxes to 
Ward the C end of the series, has completed its 
cycle the transmission of negative polarity up 
along conductor N will result in box A immediately 
taking the line in precedence over the other boxes. 

In regard to the non-interfering characteristics 
of the system, attention is directed to the fact that 
at no time is there a series of boxes all standing 
in the condition with their rotors one step short of 
the completion of their cycles. That is to say, 
there is no time element involved in getting previ 
ously operated boxes back to their original rotor 
positions. In the case of successively operating 
boxes, the same impulse which initiates the first 
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step advancement of a succeeding box also com- system. The two systems would be exact dupli 
pletes the last step advancement of a preceding 
box. For example, in the case of boxes A, B and 
C all being concurrently energized or placed in 
condition to operate during the first operating 
cycle of box A, as soon as box. A comes to its posi 
tion one step short of the completion of its cycle 
and transmits positive polarity through contacts 
09 and 108 or 08' to box B, the next impulse 

which initiates the operation of box B completes 
the cycle of box A, and likewise, the impulse which 
initiates the operation of box C completes the cycle 
of box B. Thus, all previously operated boxes 
stand in their normal condition so that after the 
last energized box in the series has completed its 
cycle there is no time delay in transmitting nega 
tive polarity up to the first energized box in the 
series for successive repeating of the boxes. 

In the preceding description of the relays and 
of the testing functions I have disclosed how the 
entire system is maintained under continuous tast 
to safeguard against the possibility of accidental 
breaks in the positive conductor P, in the negative 
conductor N and in the signal conductor S, also 
how the system is safeguarded against the possi 
bility of a signal disturbing ground being estab 
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lished on any one of these conductors. In this 
regard, attention is directed to the fact that in the 
event of a break or disconnection in the signal 
conductor S, any box in the system can still trans 
mit its code signals over this conductor, and this 
regardless of where the break occurs in the signal 
loop. For example, if the break should occur 
beyond the box (i.e. toward the C end of the series 
with respect to the box which is then operating or 

... which later operates) then positive polarity is 
transmitted on each code signaling impulse 
through the upper portion of the signal loop and 
down through signal circuit termina Si on the 
control panel down to the outer-end of the winding 
of signaling relay 4 f, whereby this relay 4 is 
deenergized by such impulse because it then has 
positive polarity at both ends of its winding. On 
the other hand, if the break should occur in 
advance of the box (i. e. towards the A end of the 
series with respect to the box then operating or, 
which later operates) then positive polarity is 
transmitted on each signaling impulse down 
through the lower part of the signal loop and up 
through signal circuit terminal S on the control 
panel to the wire 82 of the signal circuit trouble 
relay 428, from whence this positive polarity im 
pulse is transmitted through the winding of said 
relay 428 and through wire 48 to the outer end of 
the winding of signaling relay 4, thereby deener 
gizing said relay because it then has positive polar 
ity at both ends of its winding. It will therefore be 
seen that a double safeguard is afforded, in that if 
any break develops in the signal conductor S this 
break is instantly indicated through the signal 
circuit trouble relay 428, and, notwithstanding 
this break, signals can still be transmitted from 
any operating box over the signal conductor. 
In the preceding disclosure I have shown the 

system as having the dual capacity of (1) an 
alarm system for signaling water flow or other fire 
conditions; and (2) a supervisory system for sig 
naling conditions associated with apparatus which 
is generally related to the fire prevention appa 
ratus of the building or plant, although this appa 
ratus may constitute no part of the fire preven 
tion installation. However, in many large instal-, 
lations it may be desirable to have all of the alarm 
signaling performed On one system and all of the 
supervisory signaling performed on a separate 

cales of the one herein described, with the nossible 
exception that in the case of the supervisory 
system the large alarm bells 436 might be dis 
pensed with. 
In Figures 25 and 26 I have diagrammatically 

illustrated a modified arrangement differing from 
the preceding embodiment only in that the ad 
vancement of the box rotor occurs simultaneously 
with the current pulsation transmitted to the box, 
and in that the pulsations transmitted over the 
box operating circuit and the pulsations trans 
mitted to the recorder occur in alternating Se 
quence. The signaling box diagrammatically 
illustrated in Figure 25 is the same as the previ 
ously described box except that main armature 55 
and advancing pawl 56 are reversed or rearranged 
so that it is the upstroke of the armature that 
advances the rotor, instead of the downstroke 
thereof as previously described. In this instance 
I have designated the main arnature and advanc 
ing pawl as 55a and 56a, respectively. In Fig 

20 

lure 26 I have illustrated the oscillator 37 rear 
ranged to transmit the box operating impulses and 
the recorder operating impulses in alternating 
sequence. The mercury tube 169a has the same 
pair of terminals f69' and 69' which transmit 
the impulses out over the box operating circuit in 
the same manner as described of the mercury tube 
69 of Figure 2. However, in this modified ar 
rangement, the other end of this tube carries a 
pair of terminals 70' and f 70', one of which is 
connected to negative battery feeder 35 and the 
other of which is connected to wire 84a which 
extends down to the directing switch (85. When 
the tube 69a is in the position illustrated current 
is being transmitted out over the box operating 
circuit, and when the tube tilts in the other direc 
tion the mercury flowing down into the opposite 
end of the tube will cause a negative impulse to be 
transmitted down through wire 84a to the select 
ing Switch f35, in the same manner that a negative 
impulse was transmitted through wire 84 of Fig 
ure 2, except that in the modified arrangement 
the impulse transmitted to the recorder occurs 
during the time when no impulse is being trans 
mitted over the box operating circuit. The auto 
matic making and breaking of the circuit through 
the oscillator winding f6 may be performed 
through the terminals 69, 69', or a separate 
mercury tube i? may be provided for making and 
breaking the coil circuit, as shown in Figure 2. 
Likewise, a separate mercury tube might be pro 
vided for the terminals f TO, 70'’. In every 
other respect the system is the sane, and the oper 
ation of this modified arrangement can be readily 
understood by substituting the box of Figure 25 
for box B of Figure 7, and by interposing the 
modified oscillator of Figure 26 in the circuit 
diagram of Figure 2 in lieu of the one there illus 
trated. 
In the operation thereof, when the tube 69a 

tilts down to the position illustrated and trans 
mits a box operating impulse out over the line the 
rotor of the operating box is advanced instantly 
with the upstroke of the main armature 55a. 
This instantly performs the operation of ether 
moving one of the signal contacts of on the rotor 
under the stationary spring contact 02, or moving 
one of the insulated gap portions of the rotor 
under this spring contact 02. This functions 
instantly either to apply positive polarity to the 
signal conductor S or to remove positive polarity 
therefrom, as the case may be, and concurrently 
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through the signaling relay to position the 
switch for directing the next recorder impulse 
either down to the step-up coils 202 or to the 
selector cols 24. All of this occurs in a very 
short space of time, substantially while the mer 
cury tube 69a is tilted down in the position illus 
trated. The tube then tits back in the other 
direction, thereupon interrupting the impulse 
transmitted out over the box operating circuit and 
creating an impulse which is transmitted down 
through wire 8a to the directing switch 85. 
Since the position of this switch has been previ 
ously determined by the above described advance 
meat of the box rotor this impulse will be properly 
directed either to the step-up coils or to the selec 
tor coils. When the mercury tube rocks in the 
other direction the impulse down to the recorder 
is interrupted and the next succeeding impulse is 
transmitted out over the box operating circuit, 
and from this point on the cycle is a repetition of 
that described. 
The three numeral type wheels illustrated are 

capable of designating several hundred signal 
boxes, such as night be installed in a large sys 

25 tem. It will be understood that the number of 
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numeral wheels may be increased to four or more 
if desired, and more than one condition wheel 
225 may be employed. With more than one con 
dition wheel, these condition wheels could be se 
lected in the same way that the numeral wheels 
are selected, or they could be arranged so that 
they would both or all be advanced in a signaling 
cycle to have a printing impression made from 
both or all of sadd condition wheels. For a larger 
number of type wheels the arrangement and 
ratio of advance of the notched wheel 29 would 
be changed so that the printing coil switch 305 
would not be closed until the cam shaft 238 had 
been advanced five, six or more steps depending 
on the total number of type wheels employed. 

In the case of an alarm box for signaling a fire 
condition, the entire rotor may be utilized for 
One signaling cycle, such as would be desirable 
if the number of signaling contacts of occupied 
more space than half the circumferenee of the 
rotor. In such arrangement the two contact seg 
ments 2 and 2' would be in effect one segment 
with only one gap therein so positioned as to come 
under the spring contact 3 at the end of the 
cycle; and only one pin contact 5 and one 
bridging contact G3 would be provided, with the 
contact 5 coming under the spring contact if 
and the contact G3 coming under the spring con 
tacts 0, 05 at the end of the cycle. Such a 
box having only one cycle per revolution could be 
employed in the same system with other boxes 
having two cycles per revolution without interfer 
ing with the operation of the system. 

I also contemplate combining the signaling re 
lay if and the directing switch 85 in one device. 

It will be understood that, if desired, the timed 
relation of the advancing pawls 27-220 may 
be such that the condition wheel 225 will be ad 
vanced before any of the numeral wheels 222-224 
are advanced. In this regard I also contemplate 
having the position or movement of the condition 
wheel 225 operate through control devices to 
determine whether or not the signal stroke alarm 
bells 436 will be energized. In such arrangement 
the condition wheel is first actuated, and if it is 
left in a position designating "Fire' all of the 
other impulses transmitted to the numeral type 
wheels 222-22 will be sounded on the alarm 
bells 436, whereas if the condition wheel is left 
in some other position designating a supervisory 
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condition the other impulses transmitted to the 
nuneral wheels are not effective to cause ener 
gization of said alarm bells. . 

Clairns directed to certain features of the in 
vention, particularly involving the details of the 
recorder, are contained in my copending appli 
cation, Serial No. 62,913, filed February 8, 1936. 
While I have illustrated an embodiment of my 

- invention which I consider to be the preferred 
embodiment, it will be understood that such is 
merely exemplary of the essence of my invention 
and that various modifications and rearrange 
ments may be made therein without departing 
from the broad scope of the invention. In sev 
eral of the appended claims have used the term 
"notification" apparatus in the broad sense, of 
embracing apparatus which conveys desired in 
formation either by the sounding of the signaling 
bell 436 or by the actuation of the character bear 
ing elements 222, 223, 224 and 225. Also, in sev 
eral of the claims have defined the "notifica 
tion' apparatus as comprising "novable charac 
ter elements' or the like, without regard to a 
printing operation, such terminology embracing 
apparatus which conveys the desired information 
either by a printed record or by the direct reading 
of the movable character elements. 
I claim: 
1. In a system of the class described, the com 

bination of a pulsator for transmitting electrical 
impulses, a series of signal boxes each comprising 
a signal wheel and a step-by-step electric motor 
elcment including an oscillating armature oper 
atlve to advance said signal wheel in its retrac 
tive movements, a box operating circuit for con 
ducting said electrical impulses from said pulsator 
to said motor elements for energizing the latter, 
signal receiving apparatus comprising a selector 
coil and a step-up coil also adapted to be ener 
gized by the impulses from said pulsator, a direct 
ing switch adapted in one position to direct said 
impulses to said selector coil and in the other 
position to direct said impulses to said step-up 
coil, signal contacts in each box brought into and 
out of engagement by the rotation of said signal 
wheel, and means controlled by said signal con 
tacts for shifting said directive switch from one 
position to the other, said latter means func 
tioning to shift said switch between attractive 
movements of said armature, whereby the switch 
is positioned during the time interval between 
successive impulses transmitted to the signaling 
box and to said signal receiving means. 

2. In a signal system, the combination with a 
series of signal boxes, a circuit connecting said 
boxes, and a control element in each box cooper 
atting with said circuit, of signal responsive ap 
paratus comprising a plurality of movable char 
acter elements, selecting means for selecting the 
character elements for actuation, actuating means 
for actuating said character elements, means for 
transmitting current pulsations for effecting the 
operation of said selecting means, said actuating 
means and the energized box, and means respon 
sive to the said control element in an operating 
box for directing said current pulsations in proper 
sequence to said selecting means and said actu 
ating means. 

3. In a signal system, the combination with a 
series of signal boxes, a control element in each 
box, and means for actuating said control ele 
ments, of signal responsive apparatus remote 
from said boxes and controlled thereby, said ap 
paratus comprising a plurality of Inovable char 
acter elements, a signaling conductor extending 
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ferring electrical energy between said box oper fn series through said boxes, means actuated by 

the control element in an operating box for caus 
ing current variations to be produced in said 
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conductor independently of any interruption of 
the continuity of said conductor, means for trans 
mitting current impulses of the same periodicity 
to the operating box and to said signal respons 
sive apparatus, and means responsive to the cur 
rent variations in said signaling conductor for 
controlling said apparatus. 

4. In a signal system, the combination with a 
series of signal boxes, a control element in each 
box, and means for actuating said control ele 
ments, of signal responsive apparatus remote 
from said boxes and controlled thereby, said ap 
paratus comprising a plurality of movable char 
acter elements, a signaling conductor extending 
in series through said boxes, means actuated by 
the control element in an operating box for caus 
ing current variations to be produced in said 
conductor, means separate from said signal boxes 
for transmitting electrical impulses to said 0ppa 
ratus for actuating said movable character ele 
ments, and means responsive to the current var 
iations in said conductor for eontrolling the actu 
ation of said apparatus by said electrical im 
pulses. 

5. In a system of the class described, the Com 
bination of a series of three or more signal boxes, 
A, B, C, etc., a box operating circuit comprising 
two conductors P and N extending through said 
series of boxes with said boxes arranged in bridg 
ing relation between said conductors, a supply 
circuit connected to impress at any given instant 
one polarity on conductor P at the A end of the 
series of boxes and to impress at the same in 
stant the opposite polarity on conductor N at 
the C end of the series of boxes, a step-by-step 
electric motor element in each box deriving its 
operating current from conductors P and N when 
the box is energized, said motor element com 
prising an oscillating armature, a control station 
comprising a circuit pulsator connected to othe 
of said conductors and adapted in Operation to 
transmit intermittent current impulses over said 
conductors imparting step-by-step advancement 
to the motor element of the energized box, means 
controlled by the current flow in one of said con 
ductors for controlling said circuit pulsator, pawl 
means for advancing said signaling rotor on the 
retractive movement of said armature when no 
current impulse is being transmitted over said 
box operating circuit conductors P and N, non 
interfering means cooperating therewith where 
by, in the event of concurrently energized boxes, 
the signaling box will complete its cycle of move 
ment prior to the completion of the cycle of move 
ment of any other energized box, and notification 
means responsive to the operation of said boxes. 

6. In a system of the class described, the con 
bination of, a series of three or more signal boxes, 
A, B, C, etc., a box operating circuit comprising 
two conductors P and N extending through said 
series of boxes with said boxes arranged in bridg 
ing relation between said conductors, a supply 
circuit connected to impress at any given instant 
one polarity ori conductor P at the A end of the 
series of boxes and to impress at the same instant 
the opposite polarity on conductor N at the C 
end of the series of boxes, an electric motor ele 
ment in each box deriving its operating current 
from conductors P and N when the box is ener 
gized, a single signaling conductor extending in 
series through said boxes, means actuated by the 
motor element in an operating box for trans 

29 

ating circuit, and said signaling conductor, for 
causing current variations to be produced in said 
signaling conductor while maintaining the con 
tinuity of such conductor, and signal means con 
trolled by the current variations in said signaling 
conductor. w 

7. In a system of the class described, the com 
bination of a series of three or more signal boxes, 
A, B, C, etc., a box operating circuit comprising 10 
two conductors P and N extending through said 
series of boxes with said boxes arranged in bridg 
ing relation between said conductors, a supply 
circuit connected to impress at any given instant 
one polarity on conductor P at the A end of the 
series of boxes and to impress at the same instant 
the opposite polarity on conductor N at the C 
end of the series of bcxes, an electic motor ele 

: ment in each box deriving its operating current 
from conductors P and N when the box is ener 
gized, means for energizing each of said boxes, a 
third conductor extending in series through said 
boxes, contact mechanism in each box for con 
necting said third conductor to one of said box 
operating circuit conductors, signaling appara 
tus, and means electrically connected with said 
third conductor and responsive to the operation 
of said contact mechanism in an operating box 
for governing the operation of said signaling 
apparatus. 

8. In a signal system, the combination with a 
series of signal boxes, an electric motor device 
in each box, electric circuit connections between 
said boxes, and means for energizing the motor 
devices in said boxes, of signal responsive appa 
ratus comprising a plurality of movable character 
elements, selecting means for selecting the char 
acter elements for actuation, actuating means 
for actuating said character elements, means for 
simultaneously transmitting current impulses to 
the motor element of the energized box and to 
sadd signal responsive apparatus, and means re 
sponsive to the energized box and functioning 
between said current impulses for determining 
whether the next current impulse is to operate 
said selecting means or said actuating means. 
i 9. In a signal system, the combination with a 
series of signal boxes, a circuit connecting said 
boxes, a control device in each box, and means 
for causing signaling operation of said boxes, of 
signal responsive apparatus remote from said 
boxes and controlled thereby, said signal respon 
sive apparatus comprising a plurality of movable 
character elements, selecting means operative in 
the selection of the character elements to be ac 
tuated, advancing means operative in the actu 
ation of the selected character element, means 
separate from said boxes creating current.im 
pulses for the energization of said selecting means 
or said advancing means, and directing means 
controlled by the operating box for directing said 
current impulses in proper sequence to said se 
lecting means and said advancing means. 

10. In a signal System, the combination with a 
'series of signal boxes, a circuit connecting said 
boxes, and a control element in each box coop 
erating with said circuit, of signal responsive 
appparatus comprising a plurality of movable 
character elements, two operating mechanisms 
cooperating with said movable character elements, 
means for energizing one of said boxes for op 
eration, means for transmitting current impulses 
in predetermined timed relation to the operating 
box in the series and to said signal responsive 
apparatus, the current impulses transmitted to 
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said signal responsive apparatus energizing one 
of said operating mechanisms during one part 
of the box operating cycle, and means operative 
between the current impulses transmitted to said 
signal responsive apparatus for causing said in 
pulses to energize the other of said operating 
mechanisms. 

11. In a signal system, the combination with a 
series of signal boxes, a circuit connecting said 
boxes, an electric motor device in each box, and a signaling element in each box actuated by said 
electric motor device, of notification apparatus 
comprising a plurality of character wheels, a 
step-up coil operatively connected to cause ad 
vancement of said character wheels, a selecting 
coil operatively connected to cause a selection of 
the character wheels to be advanced, synchroniz 
ing means for synchronizing the operation of said 
notification means with the operation of a sig 
naling box comprising means for transmitting 
current impulses of substantially fixed frequency 
to said notification means and to the electric no 
tor device of the signaling box, and means respon 
sive to the signaling element of the signaling box 
for determining whether said fixed frequency in 
pulses energize said step-up coll or said selecting 
coll, - 

12. In a system of the class described, the corn 
bination of a series of signal boxes, a box oper 
ating circuit connecting with said boxes, a step 
by-step electric motor element in each box deriv 
ing its operating current from said box operating 
circuit, a code wheel in each box actuated by the 
motor element thereof, a signal conductor con 
"necting with said boxes and cooperating with the 
code wheels therein, means for energizing said 
boxes to cause their operation, notification appa 
ratus comprising a plurality of character wheels, 
a step-up coil operatively connected for causing 
advancement of said character wheels, a selecting 
coil operatively connected for causing selection of 
the character wheel to be advanced, means for 
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transmitting intermittent current impulses over 
said box operating circuit to thestep-by-stepelec 
tric motor element of an energized box and for 
transmitting current impulses to said notification 
apparatus for causing energization of said cols, 
and means connected with said signal conductor 
and responsive to the code wheel of the operating 
box for selectively determining which of said coils 
is energized by said current impulses. 

13. In a system of the class described, the con 
bination of a series of signal boxes, a box oper 
atting circuit comprising two conductors connect 
ing with said boxes, an electric motor element in 
each box deriving its operating current from said 
two conductors, means for energizing any one of 
said boxes for causing operation of the motor ele 
ment therein, a third conductor extending in 
series through said boxes, a relay connected with 
said third conductor, contact mechanism in each 
box actuated by the motor element thereof and 
operative to intermittently connect said third 
conductor with one of said box operating circuit 
conductors independently of any interruption in 
the continuity of said third conductor whereby to 
control the energization and deemergization of 
said relay, electrically controlled apparatus con 
prising a plurality of movable character elements, 
selecting means for selecting the character ele 
ment to be actuated, advancing means for actu 
ating the selected character element, means re 
sponsive to said relay for controlling the opera 
tion of sald selecting means and said advancing 
means, and means for electrically synchronizing 
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the operation of said electrically controlled appa 
ratus with the signaling operations of any one 
of said boxes comprising means for transmitting 
electrical impulses to sald Operating box and to 
said electrically controlled apparatus in timed 
relation. - 

14. In a signal system, the combination of a 
series of signal boxes, electric motor elements in 
said boxes, a box operating circuit comprising a 
supply conductor supplying current to said motor 
elements, a signal conductor connecting with said 
boxes, notification means responsive to current 
conditions in sadd signal conductor, and signal 
mechanism in said boxes comprising signaling 
rotors responding to the operation of said electric 
motor elements, said signal mechanism intermit 
tently connecting said supply conductor with said 
signal conductor for causing the operation of 
said notification means, the signaling rotor in one 
of said boxes operating to transmit in a single 
revolution of said rotor different signals indicat 
ing different conditions and each of said signals 
designating the box from which the 'signals orig 
inated. 

15. In a signal system, the combination of a 
series of signal boxes, electric motor elements in 
each of said boxes, a box operating circuit com 
prising two conductors supplying current to said 
motor devices, signal transmitting means in said 
boxes controlled by sadd motor elements, a signal 
conductor having loop connection with said 
boxes, said signal transmitting means operating 
to intermittently connect said signaling con 
ductor with one gf said box operating circuit con 
ductors, and a device operatively connected to be 
responsive to signal impulses created by said slig 
nal transmitting means and transmitted from 
either end of sadd loop whereby signals can be 
transmitted to said device from One end or the 
other of said looped conductor independently of a 
break in the continuity of said conductor. 

16. In a signal system, the combination of a 
series of signal boxes, electric motor elements in 
said boxes, a box operating circuit comprising two 
conductors supplying current to said motor ele 
ments, a signal conductor, a signal device re 
sponsive to current variations in said signal Con 
ductor, and means in each of said boxes respon 
sive to the electric motor device therein for inter 
mittently connecting said signaling conductor 
with one of said box operating circuit conductors 
for actuating said signal device. 

17. In a signal system, the combination of a 
series of signal boxes, step-by-step electric motor 
devices in said boxes, a box operating circuit 
comprising two conductors connecting with said 
boxes, control means associated with each of Said 
boxes for connecting the motor element thereof 
with both of said conductors, means for trans 
mitting current impulses over said box operating 
circuits for advancing the motor element in an 
operating box, a signal conductor connecting with 
said boxes, a relay connected to be responsive to 
current changes in said signal conductor, and 
contact means in said boxes actuated by the 
motor elements therein for intermittently estab 
lishing a cross connection between one of said 
box operating circuit conductors and said signal 
conductor to thereby control said relay. 

18. In a signal system, the combination of a 
series of signal boxes, electric motor elements in 
said boxes, a pair of conductors connecting with 
said boxes to supply current to the motor ele 
ments therein, a device for transmitting variable 
current over one of said conductors, and non-in 
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terference frieahs ting therewith whereby 
the signaling wheel of an operating box is caused 
to complete the final moyennent of its cycle con 
currently with the finitial movement of the signal 
lag wheel of a concurrently energized box, and re 
lays in each of said conductors operatively con 
nected to initiate the operation of said device 
when one of the signal boxes is placed in cond 
tion to transmit a signal. 

19, in a system of the class described, the com 
bination of a series of three or more signal boxes 
A, B, C, etc., a box operating circuit comprising 
two conductors P and N extending through said 
series of boxes with said boxes arranged in bridg 
ing relation between said conductors, a supply 
circuit connected to impress at any given instant 
one polarity on conductor, P at the A end of the 
series of boxes and to impress at the same instant 
the opposite polarity on conductor N at the C end 
of the series of boxes, a step-by-step electric 
motor element in each box deriving its operating 
current from conductors P and N when the box 
is energized, a control station comprising a cir 
cuit pulsator connected to one of said conductors 
and adapted in operation to transmit intermit 
tent current impulses over said conductor in 
parting step-by-step advancement to the motor 
element of the energized box, means operative 
upon the energization of one of said boxes for 
interrupting the continuity of one of said con 
ductors beyond said box in the normal operation 
of the system, a test relay having its winding in 
terposed in conductor P, a test relay having its 
winding interposed in conductor N, means effec 
tive upon the initial energization of one of said 
boxes and responsive to the deemergization of one 
of said test relays for causing said circuit pull 
sator to operate, and means responsive to the 
deenergization of the other relay in the con 
tinued operation of the box for causing said cir 
cult pulsator to operate. 

20. In a signal system, the combination of a 
series of signal boxes, step-by-step motor ele 
ments in each of said boxes, indicating means re 
sponsive to the operation of said motor elements, . 
a pair of conductors connecting with said boxes 
for supplying current to said motor elements, an 
oscillating circuit pulsator for causing the trans 
mission of current pulsations over one of said 
conductors in the signaling operation of a box, 
said circuit pulsator comprising two pairs of con 
tacts and a winding, one pair of contacts con 
trolling the transmission of current pulsations 
over said box operating circuit, the other pair of 
contacts controlling the current flow through 
said winding, and means for causing said circuit 
breaker to operate when one of said boxes is 
placed in a signal transmitting condition. 

21. In a signal system, the combination of a 
series of signal boxes, step-by-step motor ele 
ments in said boxes, signaling means responsive 
to the operation of said motor elements, a pair 
of conductors connecting with said boxes for Sup 
plying current to the motor elements therein, a 
circuit pulsator for transmitting current pulsa 
tions over one of said conductors to an operat 
ing box, said circuit pulsator comprising a mer 
cury tube contactor, a winding, and means re 
sponsive to said winding for actuating said con 
tactor, means for causing an operating current 
to pass through said winding when one of said 
boxes is placed in condition to transmit signals, 
means normally passing a continuous testing cur 
rent through said winding during the non-signal 
fing intervals of the system, a relay responsive to 
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said testing current, and trouble indicating 
means controlled by said relay. 
22. In a signal system, the combination of a 

series of signal boxes, electric motor elements in 
said boxes, a box operating circuit comprising two 
metallic conductors connecting with said boxes 
and supplying current to the motor elements 
therein, a metalic signal conductor connecting 
with said boxes, means in said boxes responsive to 
said motor elements for causing current changes 
in said signal conductor, signal means responsive 
to the current changes in said signal conductor, 
said three conductors being continuously un 
grounded in the normal condition of the system 
during signaling and non-signaling intervals, and 
means for indicating the accidental establish 
ment of a ground on any one of said three con 
ductors. 

23. In a signal system, the combination of a 
series of signal boxes, electrically operated de 
vices in said boxes, circuit connections between 
said boxes for supplying current to said elec 
trically operated devices, said circuit connections 
comprising a conductor extending in series 
through sadd boxes, means for transmitting cur 
rent impulses over said circuit connections, and 
means in said boxes and functioning in an oper 
atting box in response to every current impulse 
for interrupting the transmission of current 
Eugh said conductor in one direction from said 
K. 

24. In a signal system, the combination of a 
series of signal boxes, each of said boxes includi 
ing a step-by-step electric motor element com 
prising a coil, an armature responsive thereto 
and a movable device actuated by said armature, 
a box operating circuit comprising two conduc 
tors extending in series through said boxes, 
means for transmitting current impulses over 
said box operating circuit to an operating One of 
said boxes, and means in each of said boxes hav 
ing a lead of operation over said armatures and 
functioning in an operating box in response to 
said current impulses for interrupting the con 
tinuity of one of said conductors in one direc 
tion from the operating box. 

25. In a system of the class described, the com 
bination of a series of three or more signal boxes 
A, B, C, etc., a box operating circuit comprising 
two conductors P and N extending through said 
series of boxes with said boxes arranged in bridg 
ing relation between said conductors, a supply 
circuit connected to impress at any given instant 
one polarity on conductor P at the A end of the 
series of boxes, and to inpress at the same in 
stant the opposite polarity on conductor N at the 
C end of the series of boxes, an electric motor de 
vice in each box deriving its operating current 
from conductors P and N when the box is ener 
gized, each of said motor devices comprising an 
electromagnet, two armatures responding to sadd 
electromagnet, a rotor actuated by one of said 
armatures, signal transmitting contacts con 
trolled by said rotor, a pair of box controlling 
contacts responsive to said rotor and connected 
to control the continuity of one of said box oper 
ating circuit conductors, a second pair of box 
controlling contacts responsive to the other 
armature and having a lead of operation over 
said first mentioned box controlling contacts, 
said second mentioned box controlling contacts 
connected to control the continuity of the other 
of said box operating circuit conductors, and sig 
nal means responsive to said signal transmitting 
contacts. 
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26. In a signal system, the combination of a 

series of signal boxes, each of said boxes includ 
ing a step-by-step electric motor element com 
prising a coil, a main armature responsive there 
to and a movable device actuated by said main 
armature, means for transmitting current im 
pulses over said box operating circuit to an oper 
ating one of said boxes, a secondary armature in . 
each of said boxes having a lead of operation 
over said main armature and functioning in an 
operating box in response to said current in 
pulses for interrupting the continuity of one of 
said conductors in One direction from the operat 
ing box, and signal means responsive to the oper 
ation of saldmovable device. 27. In a signal systern, the combination of a 
series of signal boxes, a box operating circuit 
extending in series through said boxes, means for 
transmitting current impulses over said box oper 
ating circuit to an operating one of said boxes, 
each of said boxes including a step-by-step elec 
tric motor arranged to be actuated by said cur 
rent impulses, each of said motors comprising a 
coil, an armature responsive thereto, a rotatable 
signaling wheel, pawl means actuated by said 
armature and arranged to advance said signaling 
wheel in the retractive movement of said arma 
ture, between current impulses transmitted to 
said motor, and non-interference means coop 
erating therewith whereby the signaling wheel of 
an operating box is caused to complete the final 
movement of its cycle concurrently with the ini 
tial movement of the signaling wheel of a con 
currently energized box, signaling contacts con 
trolled by said signaling wheel and signaling 
means responsive to said signaling contacts. 

28. In a signal system, the combination of a 
series of signal boxes, a box operating circuit ex 
tending in series through said boxes, means for 
transmitting a variable current over said box op 
erating circuit to an operating one of said boxes, 
each of said boxes including an electric motor 
element arranged to be driven by Said variable 
current, signal transmitting means actuated by 
said electric motor comprising contacts arranged 
to have relative movement in a Switching Opera 
tion when said box operating circuit is substan 
tially electrically dead, and non-interference 
means cooperating therewith whereby a signaling 
box is caused to complete its cycle of movement 
concurrently with the initial movement of a con 
currently energized box, and signaling means re 
sponsive to the switching operations of said con 
tacts. 29. In a system of the class described, the con 
bination of a series of electrically energized sig 
nal boxes, notification apparatus comprising a 
plurality of character elements adapted to be 
selected and actuated at a rate corresponding to 
the speed of operation of any of said signal boxes, 
a common source of power supply directing elec 
trical energy to any signaling box of the series 
and to said notification apparatus, said source of 
power supply including means maintaining the 
frequency of energization of the signaling box in 
a definite ratio to the frequency of energization 
of said notification apparatus, and means re 
sponsive to the signaling box for determining 
which of said character elements is to be actu 
ated by the power transmitted from said source 
of power supply. f 

30. In combination, a plurality of transmitting 
stations, a receiving station comprising a plural 
ity of electrically responsive devices adapted to 

a,164,824 
be actuated at a rate corresponding to the speed 
of operation of said transmitting stations, a con 
mon source of power supply functioning during 
the operation of one of said transmitting stations 
to supply power impulses of the same frequency 
to said transmitting stations and to said receiv 
ing station, and apparatus in said transmitting 
stations transmitting directive impulses to said 
receiving station for determining which of said 
electrically responsive devices is to receive the 
power impulses from said source of power supply. 
3. In a signal system, the combination of a 

plurality of signal boxes, notification apparatus 
comprising a plurality of electrically responsive 
devices adapted to be actuated in synchronism 
with the operation of any one of said 
signal boxes, a common source of power sup 
ply functioning during the operation of any one 
of said signal boxes to transmit power impulses 
of the same frequency to said signal box and to 
said notification apparatus, and signal means in 
Said boxes functioning in the operating box to 
transpnit directive impulses to said notification 
apparatus for determining which of said elec 
trically responsive devices is to respond to the 
power impulses from said common source of 
power supply. 

32. In combination, a common power supply 
device transmitting a synchronizing current, a 
plurality of control devices operable thereby at 
a rate of operation governed by said synchroniz 
ing current, a responsive device having responsive 
elements adapted to be operable by said common 
power supply device at a rate of energization gov 
erned by said synchronizing current, and a selec 
tor governable by said control devices for select 
ing the element to be driven by the power device, 
said control devices having a common means for 
selectively operating the selector each according 
to a predetermined individual program or code. 

33. In combination, a common power supply 
device transmitting a synchronizing current, a 
plurality of control devices operable thereby at a 
tinned rate determined by said current, a respon 
sive device having responsive elements adapted 
to be actuated at a timed rate determined by said 
current, and a selector for selecting the element 
to be driven by the power device, said control 
devices having a common means for selectively 
operating the selector each according to a prede 
termined individual program or code. 

34. In combination, a common power supply 
device transmitting a synchronizing current, a 
plurality of control devices operable thereby, a 
responsive device operable thereby, and a selector 
for controlling the actuation of the responsive 
device by said power supply device, said selector 
being operable by each of said control devices 
according to a predetermined individual code. 

35. In a signal system, the combination of a 
series of three or more signal boxes, electric 
motor elements in each of said boxes, a box oper 
ating circuit connecting with sadd boxes for sup 
plying current to the notor elements thereof, 
means responsive to the energization of one of 
said boxes for transmitting a periodically varying 
current over said circuit for operating the motor 
element of the energized box, non-interfering 
means associated with said boxes whereby, in the 
event of concurrently energized boxes the signal 
ing box will complete its cycle of movement prior 
to the completion of the cycle of movement of 
any other energized box, signal transmitting 
means actuated by the electric motor elements 
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in said boxes, and notification means responsive 
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to said signal transmitting means. , 
36. In a system of the class described, the com 

bination of a pulsator for transmitting electrical 
impulses, a series of signal boxes each comprising 

signal wheel and a step-by-step electric motor 
element operative to advance said signal wheel 
upon the deemergization of said motor element, 
a box operating circuit for conducting said elec 
trical impulses from said pulsator to said motor 
elements for energizing the latter, signal receiv 
ing apparatus comprising a selector coil and a 
step-up coil also adapted to be energized by the 
impulses from said pulsator, a directing switch 
adapted in one position to direct said impulses 
to said selector coil and in the other position to 
direct said impulses to said step-up coll, signal 
contacts in each box actuated by the rotation of 
said signal wheel, and means controlled by said 
signal contacts for shifting said directing switch 
from one position to the other, said latter means 
functioning to shift said switch during the time 
interval between successive impulses transmitted 
to the signaling box and to said signal receiving 
eS. 
37. In a system of the class described, the Con 

bination of a synchronizing control element for 
transmitting a pulsating current, a series of sig 
nal boxes each comprising a signal wheel and an 
electric motor element operative to actuate said 
signal wheel, a box operating circuit for conduct 
ing said pulsating current from said synchroniz 
ing control element to said motor element for 
energizing the latter, signal receiving apparatus 
comprising two coils each adapted to be energized 
by the pulsating current from said synchronizing 
control element, a directing switch adapted in 
one position to direct said pulsating current to 
one of said coils and in the other position to di 
rect said current to the other of said cols, and 
means controlled by said signal wheel for shift 
ing said directing switch from one position to 
the other during the time interval between suc 
cessive impulses of said current transmitted to 
the signaling box and to said signal receiving 
aeans. 
38. In a signal system, the combination of a 

series of signal boxes, a box operating circuit 
connecting with said boxes, an electric motor ele 
ment in each box deriving its operating current 
from said box operating circuit, a code wheel in 
each box actuated by the motor element thereof, 
a signal conductor connecting with said boxes 
and cooperating with the code wheels therein, 
means for energizing said boxes to cause their 
operation, receiving apparatus adapted to re 
spond to the signals transmitted from said signal 
boxes, and mechanism for electrically synchro 
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nizing the operation of said receiving apparatus 
with the signaling operations of any one of said 
boxes comprising means for transmitting elec 
trical impulses to said operating box and to said 
ireceiving apparatus in timed relation. 

39. In combination, a plurality of signal boxes 
each comprising an electrically driven signal 
transmitter, receiving apparatus adapted to re 
spond to the signals transmitted from said signal 
boxes, said receiving apparatus comprising a 
plurality of electromagnets adapted to be selec 
tively energized in the operation of the receiving 
apparatus, means governed by the signal trans 
mitter in an operating box for controlling the 
Selective energization of said electromagnets, and 
mechanism for electrically synchronizing the op 
eration of said receiving apparatus with the sig 
naling operations of any one of said boxes corn 
prising means fortransmitting electrical impulses 
to said operating box and to said receiving appa 
ratus in timed relation. . 

40. In a system of the class described, the con 
bination of a series of three or more signal boxes 
A, B, C, etc., a box operating circuit comprising 
two conductors P and N extending through said 
series of boxes with said boxes arranged in bridg 
ing relation between said conductors, a supply 
circuit connected to impress at any given instant 
One polarity on conductor P at the A end of the 
series of boxes and to impress at the same in 
stant the opposite polarity on conductor N at 
the Cend of the series of boxes, an electric motor 
element in each box deriving its operating cur 
rent from conductors P and N when the box is 
energized, a code wheel in each box actuated by 
the electric motor element thereof, a signal con 
ductor connecting with said boxes and cooperat 
ing with the code wheel in each box, receiving 
apparatus comprising a novable character ele 
ment adapted to respond to the signals trans 
mitted from said signal boxes, and means for 
electrically synchronizing the operation of said 
receiving apparatus with the signaling operations 
of any one of said boxes comprising means for 
transmitting electrical impulses to said operating 
box and to said receiving apparatus in timed 
relation. 

41. In combination, a first station having a 
control device therein, a second station having a 
responsive device adapted to be controlled by the 
control device pf said first station, and mecha 
nism for electrically synchronizing the operation 
of said two stations comprising means for trans 
mitting electrical impulses to the control device 
of said first station and to the responsive device 
of said second station in timed relation. 
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3. 
. . . . carrierCATE of CORRECTION. 

Patent No. 2,16h32li. ... July 4, 1979. . . 
JAMEs R. HARRINGTON. ir 

- It is hereby certified that error appears in the printed specification 
of the above, numbered patent requiring correction as follows: Page 30, sec 
ond column, line 75, and page 31, first column, lines l to 5, claim 18, 
strike out the coma and words", and non-interference heans cooperating 
therewith whereby the signaling wheel of an operating box is caused to coin 
plete the final movement of its cycle concurrently with the initial move 
ment of the signaling wheel of a concurrently energized box" and insert 
instead for causing the operation of the electric motor element a an 
operating box during a signaling operation and that the said Letters Pata 
ent should be read with this correction therein that the same may conform 
to the record of the case in the Patent Office. . . . . . . 

signed and sealed this 5th day of September, A. D. 1939. ' 

Henry Van Arsdale, 
(Seal) Acting. Commissioner of Patents. 
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