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To all whom 1t may concern.: .

Be 1t known that I, Lyymax CrIrTENDEN
Davipson, a citizen of the United States, and
a resldent of Calgary, in the Province of
Alberta and Dominion of Canada, have in-
vented a new and Improved Step-by-Step
Motor, of which the following 1s a full, clear,
and exact description. _

My 1nvention relates to motors, my more
particular object being to apply power to |
the motor constantly, while the power is
transmitted from the motor to the driven
mechanism at intervals only, assuming the
character of successive impulses of greater
energy than that which i1s received at the
moment by the motor.

My miproved motor admits_of general ap-
plication i the arts, but 1s of special value
1 connection with bulletin boards and ad-
vertising devices having movable curtains to
be actuated step-by-step, and also in connec-
tion with pile drivers and analogous ma-
chines. -

Reference 13 to be had to the accompany-
mg drawings forming a part of this speciii-
cation, in which stmilar characters of refer-
ence indicate corresponding parts in all the
figures. )

Figune 1 1s a vertical cross section through
my 1improved motor, showing the entire
tram of gearing employed together with the
electric motor mechanism for-transmitting
power to the device, and showing alse, in
the upper portion of the figure, the wheel
propelled step by step for transmitting
power to the mechanism to be driven; this
view 1s taken on-the line 1—1 of fig. 2, in
the direction of the arrow; Ifie. 9 is a side
elevation of the motor, showing the manner
i which the ratchet and pawls are mounted
-0 as to accomphish the step-by-step move-
ment; Fig. 8 1s a fragmentary vertical sec-
3 of Iig. 2, looking in
the dirccetion of the arrow and showing the
spring barrel and its accompanying parts

for transmitting it in successive tmpulses:
. - | iy *

and I'ig. 4 18 a fragmentary elevation of cer-

tain parts shown 1n the upper portion of Fig.

however. a different position. Fig. 5 is an

elevation of the spring barrel and parts car-
ried by it. - |

TYhe general framework is shown at 4 and
the electric motor at 5, the latter being pro-
vided with an armature 6 and an armature
shatt 7, these parts rotating constantly in
the same direction. Mounted rigidly upon
the armature shaft 7 is a worm 8 which
meshes with a worm gear 9. The latter is
connected rigidly with a sleeve 10 carrying
a pmicn 11, the gear 9, sleeve 10 and pinion
11 being loosely mounted upon a fixed axle
12. Meshing with the pinion 11 is a gear
wheel 13 mounted loosely upon an axle 14
which 1s normally stationary, but is pro-
vided with ratchet mechanism 15 and an
angular end 16. By turning the angular end
16 the axle 14 may be turned and set so as
to remain stationary during the running of
the machine. The purpose of thus turning
the axle 14 and setting it is to adjust the
tension of the spring barrel 17. This spring

| barrel 1s provided with a spiral spring i8, -

one end of which is secured internally to
the spring barrel, the other end being con-
nected rigidly with the axle 14. By turning
the angular end 16 and allowing the ratchet
mechanism 15 to hold the axle 14 in differ-
ent positions, the tension of the spiral spring
18 may be regulated at will, and conse-

quently the power of the spring barrel con-

troiled  as desired. The spring- barrel is
provided with notches 19, 192, as shown im
ig. 3. A pawl 20 is journaled upon the
gear wheel 13 and is adapted to engage. the

notch 19. As may be seen from Hig. 3, the

notches 19, 19% are disposed in different
planes. The paw!l 20 is provided with an
extending portion 21, and lying "partiaily
within the path of this extending porticn
18 o limiting stop 22, which member I dps-
ignate as a_trip. This limiting stop ge sta-
tionary and 1s supported by the projection

25. The gear wheel 13 rotates in a so-called 986

clockwise “dirvection, according to Fig. 8,
and the extending portion 21 of the pawl
20 15 at intervals brought into engagement
with the trip 22, which slightly rocks the
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pawl 20 and withdvaws it from the noitch 196

19).
pivot 24, the-latter being supported.by a

Another pawl 23 is mounted upen a’



2

stationary projection 25. This projecti'ﬁ;-igf,
connected rigidly with the frame. Mounted

upon the latter 1s a leaf spring 26 which en-

- gages the upper surface of the pawl 23, and

presses this pawl downwardly into gentle
engagement with the outer periphery of the
spring barrel 17. The pawl 23 1s disposed
partially within the path of the notch 19°

-~ so that whenever the spring barrel turns in

10

19

- noteh 19, . °

a contra-cleckwise direction, according to
Fig. 8, its votatipn is stopped abruptly by
the pawl 23. =~ '

A leaf spring 20° is mounted upon the

‘gear wheel 13 and engages the pawi 20 so

as to force its inner end downward and
tacilitate the entrance of this end into the

A ratchet wheel 27, provided with notches

- 98, ig-monnted logsely upon,the axle 14,

20

25

and is engaged by a pawl 29. A beveled
plate 82 is mounted rigidly upon the spring
barrel 17. This cam at one of its.ends 1s
provided with a comparatively thin portion
30 and its other end is provided with a pivot
pin 31 forsupporting the pawl 29. A leai

spring 83 -is connected at its inner end with |

the spring barrel, its outer end engaging
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the pawl 29 and forcing the same gently

against the surface of the ratchet wheel 27,

A gesy wheel 34 is connected rigidly with
the ratchet wheel 27, both of saig members

considered gs & unit, being loose relatively
~ to the stationary shaft 14. The gear wheel

34 meshes with a larger gear wheel 35, the
latter being rigidly mounted upon a shaft
36. A swinging arm 37 is journaled upon
the upper poition of the framework and
provided with a detent 372, This swinging
arm 15 normally drawn to the rght by a
spiral spring 38. This arm 37 carries a
pewl 39 which is pressed to the left by a

spring 40. The detent 37 and pawl 39 en-

gage respectively the opposite -edges of one

of the spokes of the wheel 385 and thus

periodically lock this wheel against acci-

dental rotation either forward or backward.

A pulley 41 is mounted rigidly upon the
revoluble shaft 36, and may be used for
power from the machine. The
the arm 37 carries a horizontal

lower end ©

portion 42, and from the latter depends a |
wedge-shaped lug 43. This lug 1s disposed |

part?&lly within the path of the cam 32 so

‘that when the sprivg barrel 17 carrying the

cam 392 is rotated, the cam 32 pushes the lu
43 to the left and causses the detent 37 an
the pawl 39 {o lock the gesr wheel 35.

The. operation of my deviee is as follows:

-

|

The pulley 41 is connected with the mechan: |

ism to be driven, and the #wgular end 16

of the axle 14 is turned, if nesd be, until

the spring 18 acquires a proper degree of
tension. The electric motor 5 is next started

set in motion, the worm 8 turns the gear-

wheel 9 steadily in a contra-clockwise direc-
tion, according to Figs. 1 and 3. Hence,

the pinion 11 causes the gear 13 to turn

65

in a clockwise direction; according to these:

figures, The rotation of the gear wheel 13

o

is steady. The pawl 20, carried by the gear

wheel 13, is normally in engagement with

the notch 19. As the gear wheel 13 turns,

however, carrying with it spring barrel 17
by pawl 20 the projecting portion 21 of
said pawl is brought against the ‘stationary
trip 22, and the pawl is thus caused to rock.

75

This releases the spring barrel 17, and the

latter being under tension from the
spring 18, turns 1n 2 contra-clockwise
tion, according
complete revolution and is stopped, as indi-
cated in Fig. 4, by the lodgm

93. During this time the motion of the gea

ment afterward, the inner end of the pawl
20 lodges in the notch 19 and again turns
the spring barrel around until the pawi 20
is again tripped. These motions of the
spring barrel 17 continue so long as power

sépiral o
irec- 8¢

to Fig. 3; it makes almost &

| ent of the
notch 19* against the inner end of the pawl
86
wheel 13 is not interfered with, and a mo-

8¢

90

is supplied to the electric motor 5; that 1s | |
to say, the spring barrel 17 turns slowly i

"a clockwise direction for substantially &
revolution at the same rate of speed as the

gear 13, and then the spring barrel suddenly

turns in the opposite direction, being brought

abruptly to a stop and instantly resumes its

slower travel as before. KFach time the
spring barrel 17 performs this reflex move-

ment under impulse of the spring. 18, the

100 -

cam 32 engages the lug 43 and, being

beveled, moves the swinging arm 37 to the

left, according to Fig. 2, so that the pawl
39 locks the gear wheel 35. The spring 33,

106 .

pulling constantly upon the arm 37, releases
it from the wheel 35 as soon as the blade
39 turns a sufficient distance to clear the lug

48. The result is that this gear wheel, the
118

shaft 86 and pulley 41, are periodically

locked and relessed in accordance with the

intermittent motion conferred upon them. -
The action of the machine-is thus rendered -

positive. Bach. time.thé spring barrel 17

moves tnder the impulse of the spring 18,

the pawl\29 (being mounted upon the cam

32 which is fixed upon the spring barrel)
engages some one of the notches 28 and turns

the ratchet wheel 27, This wheel being fixed

relatively to the gear: wheel 34, transmits

the intermittent mction through

wheel to the gear wheel 35. -
From the above 1t will be seen

ble members, each of which moves at its own

L3

120

this gear

train of gearing extending from the motor: ..
. to the spring barrel, is composed. of revolu--1°

substantially constant rate of speed, whereas,

‘into action; the revoluble shafi 7 being thus | from the spring barrel upward, the gear
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members all move intermittently. The net
result 18 that the pulley 41 1s stationary
most of the time, but at regular mtervals,
receives impulse motions which send it SPIN-
nmg always in the same direction, and its
motion, after receiving each mipulse, 1s sud-
denly by onght to a 5t0p

Tt'is desirable that the geal’ wheel 35 shall
always move the saine distance whenever
icted HpoD throngh an impules from the
gear wheel 4 and spring barfel. This is
especlally necessary in instances where a
movable member, driven by the gear svheel
35, must abways {ravel a given distance and
thus have a true and pomtn step-by-step
motion. It 1s also desirable th .:H the gear
wheel 35 shall be locked positively fiﬂer
performing each of its movements and re
lrased pt;mmw.,]j just before cach of 1ts move-
ments. .

In order to sttain the two objects just
mentioned, 1t ix essential that theve shall be
a definite mathematical relation betiveen thie
number of feeth carried by the gear wheel
55, the number of notches (:uucu:] by the
ratehet wheel 27 and the number of teeth
upon the gear wheel 34, For imstance, i
the gear w ‘heel 34 has thirty-six teeth and
the ratchet wheel 27 has six notehes, the
oear wheel 33 may have sixty teeth. In
fhis instance the cear wheel 35 will turn
exactly one hait revolulion atter each 1m-
pulse; and wiil then be locked positively
untii released 1 time for the next nnpulao
The gear wheel 31 makes not qmtv L CON-

o
plete revolution for cach Twpulse given by |

wheol 84 has thirty-six teeth ..md iums for
*1(*11 step exactly five-sixths of a revolution.
thus leaving six teeth idle. The space |
occupicd IW these six teeth represents the
degree of movement necessary to allow the
gear 15 to overrun the ratchet wheel 27 dur-
ing the imm required for tripping the pawl,
1*:]{**15{ ot «pring barrvel 17, and reflex rota-
tion of the sorine barrel un[ﬂ caunglit by
the pawl 230 Contrast Kigs. 8 and |

Having l"him described my mwntmn i

Patent :

1. The combination of a normally sta-
tionary axle, a barrel revolubly mounted
thereupon and provided with notehes, a
spring connected with said bavrel.and witl
said axle Tor the purpose of turning sald
barrel relatively (o suid axle, mechanism in-
cluding a pawl for applyine power. {o said
barrel for the purpose of winding said
spring, a stationary tvip member {IIH]J{}%L‘{I
partially within the path of {ravel of said
pawl for the purposc of releasing said pawl
from said barrel, thus allowing the latter to
furn under the 1111]){1]‘-«0 of suid Spring, - a

pawl for engagmg another of said notches |

and thus stopping 10’&1‘[1011 of said spring
barrel from the impulse of said spring, gear-
ing connected with said sprine barrel so as
to be driven thereby, and mechanism for
periodically loukmg and unlocking said
cearing.

2. The combination of & normally sta-
tionary axle, a cog wheel revolubly mounted
thereupon and driven contin uously, a barrel
revolubly mounted upon said stationary
axle and movable relatively to said cog
wheel, a spring (,(;nnected with said barrel
atd with said axle, means for periodically
connecting said cog wheel to said barrel so
as to tempﬂmuly turn sald barrel agaimst
the tension of said 5131111 , echanism for
periodically liberating said spring  barrel
from its connection with said cog wheel so
as to allow said spring barrel to turn under
mpulse of sald spring, means for lmiting
the votation of saad spring barrel relativ ely
to said stationary axle when released, a
ratehet wheel mounted upon said axle and
revoluble relatively thereto, said ratchet
wheel bemg connected with said s spring bar-
vel and driven thereby, a gear member con-
nected rigidly with said » atehet wheel, gear-
ing connected with said ratehet wheel and
driven thereby, saud gearing including a
ariveit imember for transmi Hmu power fron:
the motor, and mechanisim for loc king sand
last-mentioned driven miember after cach of
1ts movements.

The combination of a normally sta-
tionary axle, a barrel revolubly mounted
thereupon atid provided with notches, a
spring conneeted with said barrel and with
satd axle for the purpose of {urninge said
mm(I refatively to satd axle, means for (-
plymge power (o said Darrel so as o wind
said spring, sald means including a pawl
normally engaeimg sonie one of sl notehies
of said Darrel, mechanism for pertodically
trippmge satd ]Jtml so as to release said bae-
rel therefrom, thus allowing said barrel to
tirn backward under Illl])i!]%{‘ ol sard spring,

and a second pawl for engngine ‘umllw of -

o
sald notehes and: thus alnppm“ rolation of
said barrel.

4. The combimation of o normally sta-
fronary axle, a cog wheel revolubly mounted
therempon and driven umlmmmal\,, 2 barrel
nounted loosety npon- said stationary axle
and movable relatively to said coe wheel, a
spring connecled with said barrel and with
said axle, means for periodieally connecling
said cog wheel (0 soid barrel <o as to {ein-
Dot mzh turn sard bharrel against the tension
of sard sprimetrip mechanism for {he pur-
pose of [)(‘HU{]H ally Iiberating said spring
barrel from s connection with said cogp
wheel so as {o allow said spring barrel Lo
turn under mmpulse ni el 1] Spring, meats
tor hnmting the rotation of said spring bar-
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axle and revoluble relatively thereto, said

ratchet wheel being connected with said |
- spring barrel and driven thereby, and a gear

member connected rigidly with said ratchet
wheel. - g |

-

L ]

£, 054,880 -

el relatively to said stationary axie when| In testimony whereof I have signed my
released, a ratchet wheel mounted upon said

name to this specification in the presence of
two subscribing witnesses. |
-/ TYMAN CRITTENDEN DAVIDSON.
Witnesses: | | | -
WarLroN HARRISON,
¥verarp B. MarsmarL.
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