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T0 aZZ whom it may concern. 
Be it known that I, SAMUEL P. THRASHER, 

a citizen of the United States, and a resident 
of New Haven, in the county‘ of New Haven 
and State of Connecticut, have invented cer 
tain new and useful Improvements in Time 
Indicating Devices, of which the followingis 
a speci?cation. 
My invention relates to time-‘indicating de 

vices and is especially adapted to indicate the 
hour and the minute by ?gures carried upon 
rotating drums or spools and the seconds upon 
a graduated arc, and is particularly adapted 
to be driven by a pendulum and an electro 
magnet; and it consists in the construction 
and relative arrangement of the parts,as here 
inafter described, and pointed out in the 
claims, reference being had to the accompa 
nying drawings, in which like letters and nu 
merals indicate like parts throughout the sev 
eral ?gures. 
Figure 1 is a front elevation of my device 

complete as it appears in operation. Fig. 2 is 
a rear view of my time-indicating mechanism 
removed from the case. Fig. 3 is a side view 
of the same through lines 3 3 of Fig. 2. Fig. 
It is a diagrammatic View. Fig. 5 is a detail 
view of the upper part of the controller and 
yoke. Fig. 6 is a detail view of the magnet 
and seconds~wheel with its carrying-pawl. 
Fig. 7 is a detail view of the cams, friction 
arms, and spring. Fig. 8 is a detail view of 
pendulum-holding device. 
A is the frame of my device, constructed, 

preferably, with the base-plate B, posts 0 C, 
top plate or frame D, dtc. Journaled on the 
shaft E are the time-drums F F’ F2, having 
?gures to puroperly indicate the hours and min 
utes and being suitably provided with carry 
ing-notches G G and count—notches H H’, 
which are engaged when the device is in op 
eration by their respective carrying-pawls I I’ 
I2 and count-pawls J J’, borne on the yoke E", 
which is also preferably journaled on the 
shaft E. This yoke is connected by pitman 
L to lever M, which is actuated each minute 
by successive engagements with the cams N 
N, and the rotation and checking of the drums 
is effected in a manner substantially de 
scribed in a former application of mine and 
need not be further described here. The con 
struction and arrangement, however, of the 

carrying and count mechanism,as here "shown, 
constitute a new improvement, which I will 
now explain. _ g 

It will be observed that I have formed cer 
tain carrying-notches into count-notches H 
H’ H’ by widening a portion of each of these 
notches, so as to be engaged by the carrying 
and count pawls arranged side by side and 
substantially of the same length, forming at 
the same time notches of equal length, giving 
thereby more leeway to the carrying and idle 
pawls without increasing the width of the 
drums. Another advantage of this form of 
notch will appear later on in the description. 
0 is a shaft journaled at the upper end of 

the yoke, and fast thereon is a count-pawl 
J, adapted to fall into its count-notch H dur 
ing the revolution of the units-of-minutes 
drum F, and loosely mounted on the shaft 0 
is’ a carrying-pawl 1, adapted in its forward 
movement to engage the notches of its drum. 
Secured to the other end of the shaft 0 is the 
carrying-pawl 1’, adapted .to engage the suc 
cessive notches in the tens-of-minutes drum 
at each revolution of the units-of~minutes 
drum upon the falling of its count-pawl J 
into the notch H. Arranged substantially in 
a straight line with the shaft 0 is a similar 
shaft 0', provided with the count-pawl J’, 
adapted to engage the count-notches H’ H’ 
on the tens-of-minutes drum and the carry 
ing-pawl 12, secured at its other end. The 
count-pawl J’ has a pin which extends later_ 
ally over the pawl I’, so that the pawl I’ sup 
ports the pawl J’. As clearly shown in Fig. 
4, the head on the pawl J’ is of substantially 
the same width as the head on the pawl J—-— 
t. e., it is wider than the narrow notches G 
in the drums, but narrow enough to drop into 
the wider part of the notch H’ on the middle 
drum. It is evident that both pawls I’ and 
J’ should drop into the notch H’ when they 
come to it and that the pawl J’ on account of 
its broad face would not drop into the notches 
G. This pin extending laterally from the 
pawl J’ is, in fact, to support the pawls J’ I2 
slightly out of engagement wit-h the face of 
the drums, so that there will not be so much 
friction upon the same. By the arrangement 
of the shafts and of the several carrying and 
count pawls thereon as shown and described 
only two shafts of light weight are required. 
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R is a controller or governor, which is jour 
naled also on the shaft E. It is provided with 
an upward and backward extending arm, on 
which is a laterally-extending bar T, the out 
ward end of which is disposed in the path of 
a pin U on the count-pawl J. The end of the 
bar is inclined on its inner surface, as shown 
in Fig. 9, so as to insure positive locking of 
the pin U with the bar T when the upwardly 
extending arm of the controller is being ro 
tated in the forward direction by the forward 
movement of the yoke and the carrying-pawl 
J and also to allow the pin U to drop down 
and easily free itself from engagement with 
bar T as the count-pawl J drops into the wider 
portion of the count-notch l-I, thereby releas 
ing the controller or governor from engage 
ment with the drums, as shown in Fig. 5. 
The front part of the bar T is inclined on its 
outer surface, as shown in Fig. 9, and is 
adapted to permit the pin U to glide over the 
same in a backward direction to its normal 
position behind the bar. The governor is ar 
ranged, as shown, with the center of gravity 
back of its axis and is limited in its backward 
movement by the stop V. Below the axis and 
preferably in substantially a perpendicular ‘ 
line when the controller is at rest is a weight 
W upon the arm X, arranged to be rotated 
in a backward and upward direction upon 
the forward rotation of the upper arm of the 
controller. The object of this controller or 
governor is to render the movement of the 
drums more uniform, since a single drum 
would rotate with greater velocity than when 
two or three of the drums are carried together. 
I will now explain its operation. At each for 
ward movement of the yoke when onlythe 
units-of-minutes drum is rotated the control 
ler is also rotated by engagementtherewith, as 
shown and described, and at the start it is so 
arranged and adjusted with reference to op 
posing gravity as to offer a resistance to the 
yoke practically equal to the resistance of one 
or both of the other drums were they being 
also rotated. When the tens~of-minutes drum 
only is rotated, the inertia of the drum must 
be ?rst overcome, and as soon as this inertia 
is overcome the speed of rotation of the drum 
will increase. To check this increase of speed 
is the object of my governor. When the yoke 
is drawn back so that the pawl I will drop 
into one of the notches Gin the drum and the 
cam N releases the yoke, the drum will start 
to turn, and as the pin U is behind the in 
clined face of the bar T the governor will be 
carried along with the drum. When the yoke 
is drawn back so that the pawl dropsinto the 
notch, the weight XV is preferably hanging 
directly below the axis of the governor, so that 
it will be raised only very slightly when the 
drum and governor start to move because of 
the inertia of the drum, which must be over 
come. \Vhen the inertia of the drum is over 
come, however, the speed of rotation will in 
crease; but at the same time the weight ‘V 
will exert more and more of a retarding in“ 
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fluence on the drum as the arm X is raised 
more and more toward a horizontal position. 
This will considerably retard the speed of the 
drum. At the same time the weight of the 
arm E2 will drop downward, lessening the in 
?uence of the weight upon the drum and de 
creasing the power applied to it. 

I will now speak of the operation of my de 
vice when two or more drums are'actuated by 
the yoke. 
Suppose the yoke is now at the backward 

limit of its motion and the controller normally 
at rest on the stop V, with the pin U behind 
the bar T, with the count-pawl Jabout to en' 
ter its count-notch. It will be seen that as 
soon as the yoke is released by the sudden 
falling off of the pin K from one of the cams 
N N the controller will at ?rst be moved 
slightly forward, as usual; but instantly the 
count~pawl J passes to the bottom of its notch 
H and its pin U drops below the bar T it will 
be free from the bar T, and instantly the con 
troller will drop back again to its normal pol 
sition against its stop V, while the yoke will 
continue to rotate in its forward direction, 
exerting in this case its entire effective force 
in rotating two or three drums, as the case 
may be. Upon the next return of the yoke 
to its starting-point the pin U will automat 
ically resume its position behind the bar T 
ready to engage the controller and be gov 
erned or controlled thereby throughout the 
next nine successive changes of the units-of 
minutes drum or until the other drum or 
drums are engaged, as above described. I 
consider it sufficient to show in this instance 
my governing device as operatively effecting 
or limiting the motion of the ?rst drum; but 
it is my purpose in manufacturing large time 
pieces of this character to employ two weights, 
as WV, both of which shall offer resistance to 
the units-of~minutes drum and only one to be 
utilized when the units-of-minutes drum and 
the tens-ofsminutes drum are carried forward 
together, thus securing greater uniformity in 
the rotation of the drums at every movement 
of the same. This might be done by substan 
tially duplicating this controller and arrang 
ing it on the other end of the shaft E and. 
adapting it to engage the yoke when the count 
pawl J’ falls within one of its count-notches 
on the tens~of~n1inutes drum, the resistance 
of each being modified or adapted according 
to the changed conditions, or, still further, 
the present governor might be provided with 
two weights or varying centers of gravity, so 
as to be properly compensated with reference 
to the drums and controlled in connection 
with their rotation. 

66 is a spring-stop suitably secured to the 
frame and is formed, preferably, of a flat 
piece of steel having its outer end I) curved 
downwardly and upwardly, as shown. 0 is 
another piece of spring-steel secured to the 
same and having its outer end shaped so as 
to form, in connection with the spring I), a 
yielding shoulder a’ to receive and gradually 
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check the yoke by engagement with its top 
bar. By this means rebound of the yoke is 
lessened and noise largely overcome. The 
tendency to rebound is still further overcome 
by the curving of the outer end I), as referred 
to and shown, the upward curve causing the 
yoke to lift the spring upon entering the re 
cess and the downward curve forming a par 
tial looking of the yoke against a sudden re 

61 dare two arms secured to the seconds 
;shaft 6 and adapted to frictionally engage 
“we spring (1’ and offer resistance to the shaft 
5.vhile the pin K is passing from the highest 

‘nt of each cam to the lowest. This pre 
vents the ratchet mechanism from imparting 
undue motion to the seconds-wheel at this 
point while the cams are disengaged. It also 
enables me to dispense with the checking 
mechanism on the ratchet-wheel, as shown in 
a former application. 
The idle pawl j is weighted against the 

wheel, as shown, and provided with an in 
clined end 7%, which falls gradually over the 
ends of the teeth of the wheel, and thus pre 
vents backlash and noise when the device is 
in operation and permits at the same time the 
backward setting of the seconds-hand when 
desired, owing to its inclined end h. 

i is a pendulum provided with the usual 
?at steel suspension-spring i’. 

70 7c are steadying-arms secured to the up 
per end of the rod and arranged to normally 
almost touch a guard-piece Z and when a sud 
den impulse is given to the pendulum to bear 
instantly against the guard-piece and prevent 
abnormal yielding of the spring 1'’ in the direc 
tion of the impulse, and also serve to steady 
the pendulum at all times when unduly af 
fected by handling or otherwise. 
As a means of guarding against undue vi 

bration, particularly in starting the pendu 
lum, I have arranged the chains mm, together 
with the bars 0 o’. The chains are adapted 
to conform substantially to the cylindrical or 
other shape of the pendulum-ball, and the 
slight elasticity of the chain modi?es the sud~ 
den stop and also checks a lateral vibration. 
The bars 0 o’ are intended to act merely as 
guards to prevent the pendulum swinging 
slightly in either direction if it be given a 
sudden blow, and chains m m are to prevent 
the pendulum swinging in its proper direc 
tion, but with too great an arc of vibration. 
To hold the pendulum positively at rest 

when handling the device, I use the pivoted 
arms at n by moving them to the ?xed posi 
tion, as shown in Fig. 8. These arms and 
the bar 0 bear against the pendulum-ball on 
three sides, and thus practically inclose it as 
completely as if in a cylindrical bearing, and 
the arms when returned to their normal posi 
tion on the bar 0’ are out of the way, taking 
up the least possible room. 
To the pendulum is attached, preferably, a 

chain 1), connecting it with an armature-le~ 
ver g, by means of which the impulse to the 

pendulum is given by the electromagnet 1'. 
The “ armature-lever,” as I term it, I have 
constructed in the present instance by secur 
ing an extension-piece directly to the arma_ 
ture s of the magnet; but both might be made 
in one piece,’ or an independentlever actuated 
by the magnet and connected by a chain with 
the pendulum might be used. The armature 

70 

75 
lever is normally drawn toward the poles of - 
the magnet by the retraction - spring to and 
at the extreme of the vibration in this direc 
tion is at rest for an instant in its nearest 
approach to the magnet, the chain having 
slackened; but the next returning movement 
of the pendulum forthwith causes tension of 
the chain and the armature-lever is drawn 
back. Thus the reciprocation of the arma 
ture or armature-lever is caused by the vi 
brations of the pendulum andin equal times 
therewith, although the pendulum is at all 
times free to vibrate and the armature is 
stopped in each of its alternate vibrations. 
With this arrangement I am able to impart 
intermittently or even constantly an impulse 
to the pendulum through an impulse-lever 
vibrating with the pendulum, substantially 
as shown, and to employ the vibrating of the 
pendulum to operate the contact mechanism 
either at each alternate vibration or, prefer 
ably, at intermittent alternate vibrations, to 
be determined by the decrease in length of the 
arc of vibration of the pendulum. 

‘ The contact mechanism is as follows: When 
the device is in operation, a trip-dog v, hang 
ing loosely on a stud w on the pendulum-rod, 
is drawn freely in either direction across the 
laterally-extending pin 00 as the pendulum 
continues its vibrations until the swinging 
of the pendulum has fallen off to a predeter 
mined point, when at the next return move 
ment of the pendulum in the direction of the 
magnet the lower end of the trip-dog having 
failed to pass wholly over the pin 00 lodges, 
owing to its V shape, upon the pin and causes 
the rocker-plate 1/ to turn upon its axis and 
the contact~pin 1 to engage the contact-wiper 
2, suitably secured to an insulated piece, and 
close and hold the electric circuit until the 
pendulum has ceased to be actuated by the 
tension of the chain and force of the magnet 
and has borne the trip-dog 01 again beyond 
and out of engagement with the pin at and 
allowed the rocker-plate and pin to return to 
the normal position and break the electric 
circuit. I have not shown the wiring of some 
of the parts because the connections would 
be obvious to any electrician or to any one 
skilled in this art. The return of the rocker 
plate permits the contact- wiper to fall si 
lently upon its cushion 2’, while the chain 25 
forms a silent stop for the rocker-plate. In 
the meantime the effective force of the mag 
net upon the pendulum has been exerted to 
increase its swing and the next contact in a 
similar manner cannot take place until the 
amplitude of the vibrations have shortened 
to the same point as before. (The armature 

85 

95 

I00 

105 

I10 

I15 

I20 

I25 



20 

30 

35 

4 649,59i 

s is provided with a pawl 3. This pawl rests 
against the top of a guard 5, which extends 
just above the teeth in the wheel 4, so as to 
expose one tooth of the same to the pawl. 
As the armature and pawl are reciprocated 
the pawl will slide along the top of the cord, 
and no matter how far it is reciprocated it 
will only engage one tooth in the wheel and 
can therefore only rotate the toothed wheel 
a distance of one tooth at each reciprocation. 
The armature of the magnet is arranged, 

preferably, to extend upward, as shown, and 
is disposed with its axis-ithat is, the pivot on 
which it turns—~substantially concentric with 
the axis of the seconds-arbor and in a verti 
cal plane passing through the center of oscil 
lation of the pendulum. This facilitates the 
use of the armature for carrying the actuat 
ing-pawl of the seconds-wheel while vibrating 
in common with the pendulum. . 

Secured, preferably, to one of the posts 0 
is a sliding insulated bar'G, provided with 
binding posts or screws 7 7 , to which the elec~ 
tric wires within the movement are fastened, 
each of these binding posts or screws being 
provided with metallic ear-pieces or projec 
tions 8 S. 
Secured to the inside of the case are springs 

9 9, provided also, respectively, with bind 
ing-screws, to which a battery 10, located, 
preferably, within the base of the case, is con 
nected. To close the circuit, the sliding bar 
0 is moved upward by means of the lug 11 or 
in the opposite direction to break it. lVhen 
removing the works from the case, the bar 

_ becomes disengaged and falls to its lowest po 
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sition, thereby preventing interference of the 
parts when the movement is returned to the 
ease. 

The arrangement of the ?gures on the 
drums and the changes as effected in showing 
the hours and minutes, and the graduations 
and pointers of the seconds are or dial, to 
gether with the perforated plates or mats, ar 
ranged in front of the drums and seconds 
dial, respectively, have been referred to by me 
in a former application. I have, however, in 
this device provided the door of the case with 
a new combination and arrangement of mats 
to be disposed in front of my time-indicating 
mechanism when the door is closed and be 
ing adapted when the door is opened to ex 
pose to view essential portions of my device. 
This arrangement I will now describe. 

(1’ is a rectangular removable border mat 
inserted against the rear of the glass in the 
door, which may be gilded or otherwise ?n 
ished to embellish the face of my timepiece, 
and disposed in the rear of the same is a sec 
ond mat, provided, preferably, with hinges, 
as Q, by which it is secured to the inside of 
the door, as shown in Fig. 3, having openings 
corresponding substantially to the marginal 
outlines of the mats 13 and 14., secured to the 
movement. This arrangement facilitates the - 
inspection of the works and at the same time 
the cleaning of the glass door by first open» 

ing this mat on its hinges and then tempo— 
rarily removing the border mat 12. 

It is evident that various changes in the 
construction and relative arrangements of 
the parts herein shown and described might 
be made and yet be within the spirit and the 
scope of my invention. 
What I claim as new, and desire to secure 

by Letters Patent, is— 
1. In a time-indicating device in combina 

tion a pivoted drum, a reciprocating pawl 
engaging therewith to intermittently rotate 
the same, a second pivoted drum, automatic 
means to connect said drums together at a 
certain point in a revolution of said first drum 
so that both drums will then rotate together, 
a governor to regulate the speed of rotation 
of said first drum, and automatic means to 
disconnect said governor from said ?rst drum 
when said two drums are connected together. 

2. In a time-indicating device in combina 
tion a pivoted drum, a ratchet on said drum 
and a reciprocating pawl engaging therewith 
to intermittently rotate the same, a second 
pivoted drum, automatic means to connect 
said drums together at a certain point in the 
revolution of said ?rst drum so that both 
drums will then rotate together, a governor 
to regulate the speed of rotation of said first 
drum consisting of a weight on a pivot-arm 
and automatic means to disconnect said gov 
ernor from said first drum when said two 
drums are connected together. 

3. In a time-indicating device in combina 
tion a pivoted drum, a ratchet on said drum 
and a reciprocating pawl engaging therewith 
to intermittently rotate the same, a second 
pivoted drum, automatic means to connect 
said drums together at a certain point in the 
revolution of said first drum so that both 
drums will then rotate together, a governor 
to regulate the speed of rotation of said ?rst 
drum consisting of a weight on a pivoted arm 
adapted to be raised to approach a horizontal 
position to increase the retarding effect of 
said governor on said drum as said drum con 
tinues to move, and automatic means to dis 
connect said governor from said ?rst drum 
when said two drums are connected together. 

4. In a time-indicating device in combina 
tion a pivoted drum, a ratchet on said drum, 
and a reciprocating pawl engaging therewith 
to intermittently rotate the same, a second 
pivoted drum, automatic means, embracing 
a ratchet on said second drum and a second 
reciprocating pawl engaging therewith and a 
count-pawl to hold said second reciprocating 
pawl out of engagement with the ratchet on 
said second drum, to connect said drums to 
gether at a certain point in the revolution of 
said ?rst drum so that both drums will then 
rotate together, a governor to regulate the 
speed of rotation of said ?rst drum and auto 
matic means to disconnect said governor from 
said ?rst drum when said two drums are con~ 
nected together. 

5. In a time-indicating device in combina‘ 
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tion a pivoted drum,'a reciprocating pawl to 
intermittently rotate the same, a second piv 
oted drum, automatic means to connect said 
drums together at a certain point in the revo 
lution of said ?rst drum so that both drums 
will then rotate together, a carrier for said 
reciprocating pawl, said carrier provided with 
an arm having a weight thereon adapted to 
fall and decrease its influence upon said pawl, 
a governor to regulate the speed of rotation 
of said ?rst drum, consisting of a Weight on 
a pivoted arm adapted to be raised to ap 
proach a horizontal position to increase the 
retarding effect of said governor on said drum 
as said drum continues to move, and auto 
matic means to disconnect said governor from 
said ?rst drum when said two drums are con» 
nected together. 

6. In a time-indicating device in combina 
tion a rotatable drum, a reciprocating pawl 
adapted to intermittently rotate the same, a 
governor therefor embracing a two ~armed 
pivoted lever, a weight on one arm of the same 
and means to automatically connect the other 
arm with said drum so as to raise said weight 
on the movement of said drum. 

7. In a timeiindicating device in combina 
tion, a rotatable time-indicator, a series of 
stops connected with the same, a reciprocat 
ing pawl adapted to engage with said stops 
and intermittently rotate said time-indicator, 
a governor therefor embracing a pivoted le 
ver, aweight on said lever, and means to an 
tomatically connect said lever with said rota 
table time-indicator so that said Weight will 
be raised on the rotation of said indicator. 

8. In a time-indicating device in combina-V 
tion, a movable time-indicator, a ratchet con 
nected with the same, a reciprocating pawl 
engaging therewith to move said time-indi 
cator, a cam connected with said pawl to 
move said pawl in one direction and release 
the same and allow it to return in the other 
direction, a spring-brake and a projection con 
nected with said cam and rotating simulta 
neously therewith and adapted to come. in 
contact with said spring when said cam has 
released said pawl to prevent abnormal for 
ward movement of said cam when the retard 
ing in?uence of the pawl has been removed 
therefrom. 

9. In a time-indicating device in combina 
tion, a swinging pendulum, a clock~movement, 
a normally-open electric circuit, an electro 

magnet in said circuit, a movable armature 
for said magnet, a connection between said 
armature and pendulum whereby said arma~ 
ture is moved in one direction by said pen 
dulum, automatic means independent of said 
pendulum to move said armature in the other 
direction while said circuit is still open, a 
ratchet forming part of said clock-movement, 
a pivoted pawl reciprocated by the movement 
of said armature and engaging said ratchet to 
operate said clock-movement when said arma 
ture is moved by said independent automatic 
means, a switch in said circuit, a pivoted trip 
operated by said pendulum to automatically 
close said switch and circuit when the length 
of the arc of vibration of said pendulum de 
creases to a certain point, thereby energizing 
said magnet, moving said armature, and 
transmitting energy fromsaid magnet to said 
pendulum toincrease the length of its arc of 
vibration. 

10. In a time-indicating device in combina 
tion, a swinging pendulum, a clock-movement, 
a normally-open electric circuit, an electro 
magnet in said circuit having a pair .of poles, 
a movable armature for said magnet adapted 
to be moved by said magnet in a plane in 
which said magnet'poles are located, a con 
nection between said armature and pendulum 
whereby said armature is moved in one direc 
tion by said pendulum, automatic means to 
move said armature in the other direction 
While said‘circuit is still open, a ratchet form; 
ing part of said clock-movement, a pivoted 
pawl reciprocated by the movement of said 
armature and engaging said ratchet to oper 
ate said clock-movement when said armature 
is moved by said automatic means, a switch 
in said circuit and a pivoted trip operated by 
said pendulum to automatically close said 
switch and circuit when the length of the are 
of vibration of said pendulum decreases to a 
certain point, thereby energizing said magnet, 
moving said armature, and transmitting en 
ergy from said magnet to said pendulum to 
increase the length of its arc of vibration. 
Signed at New Haven, in the county of New 

Haven and State of Connecticut, this 23d day 
of June, A. D. 1898. 

SAMUEL P. TI-IRASIIER. 

Witnesses: 
JAMES BIsHoP, 
S. E. LEDYARD. 
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