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This invention relates to improvements in 
hand brakes. 
One object of the invention is to provide a 

simple and efficient hand brake mechanism 
of the hand wheel operated, power-multiply 
ing gear type, wherein quick release is had 
with free running of the chain winding 
means with respect to the operating hand 
wheel, thereby preventing spinning of the 
latter and protecting the brakeman against injury. 
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A more specific object of the invention is 
to provide a hand brake mechanism of the 
character indicated in the preceding para 
graph, wherein partial rotation only of the 
hand wheel in unison with the winding neans 
during the releasing action of the brakes is 
had, the hand wheel remaining idle during 
the remainder of the releasing action, thus 
eliminating spinning of the same, the partial 
rotation of the hand wheel permitting eas 
ing off or backing up of the brakes during 
the initial portion of the releasing action. 
A further object of the invention is to pro 

vide a power-multiplying hand brake mecha 
inism of the gear operated type, wherein dur 
ing release the intermeshing gear, means is 
automatically disconnected after a predeter 
mined initial partial rotation of the operat 
ing hand wheel with the winding means to 
allow rotation of the winding means in un 
winding direction without inparting rota 
tion to the hand wheel. - . - 

A more, specific object of the invention is 
to provide a hand brake mechanism includ 
sing a chain winding drum and means for ro 
tating the drum, comprising a driving gear 
connected to the drum and a pair. of gears 
having interrupted teeth normally meshing c . s 

with the teeth of the drum gear, wherein 
the interrupted gears are relatively movable 
with respect to each other in release to bring 
the interrupted portions thereof in aline 
ment and in opposed relation to the cooperat 
ing teeth of the drum gear, thereby destroy 
ing the operative connection and permitting 
free rotation of the drum gear and connect 
ed drum with respect to the interrupted 
gears, whereby the hand wheel remains idle 
during the major portion of the releasing 

action of the brakes, thus eliminating spin 
ning and protecting the brakeman against 
injury. 
in the drawings, forming a part of this 

Specification, Figure 1 is a front, elevational 
view of my improved hand brake mecha 
nism, illustrating the same as applied to the 
vertical end wall of a railway car. Figure 
2 is a vertical, sectional view, corresponding 
substantially to the line 2-2 of Figure 1.6 
Figure 3 is a transverse, vertical, sectional 
view corresponding substantially to the line 
3-3 of Figure 2. Figure 4 is a vertical, sec 
tional view, corresponding to the line 4-4 
of Figure 2. Figure 5 is an elevational views 
of the intermeshing gear members, viewed 
from the right in Figure 3, the other parts 
of the brake mechanism being omitted. Fig 
ure 6 is a part vertical, sectional view and 
part elevational view of the hand brake 
mechanism illustrated in Figures 1, 2 and 3, 
showing the parts in a different position, 
the section being substantially the same as 
that indicated by the line 3-3 in Figure 2. 
And Figure 7 is an elevational view of the 
gears illustrated in Figure 6 and looking 
from the right in said figure. 
The operating mechanism of the improved 

device is preferably mounted within a hous 
ing 10, which is secured to the vertical end. 
Wall of the car, the housing being preferably 
provided with a plurality of securing lugs 
11-11, which are riveted to said end wall. 
In the present instance, the housing, as 
shown, is provided with two such lugs at the 
botton and a third upstanding lug at the 
top. The housing is of the general outline, 
as shown in Figure 1, and has parallel, ver 
tical front and rear walls 12 and 13, side 
walls 14-14 and a horizontal connecting top . 
wall 15. The rear wall 13 is in the form of 
a fiat plate and has three outstanding lugs 
thereon, corresponding to the lugs 11, here 
in before described. The housing proper is 
secured to the wall 13 by means of rivets ex 
tending through the alined lugs of these 
members, the rivets also preferably extend 
ing through the end wall of the car so as to 
fix the housing to the same. The housing is 
open at the bottom, as clearly shown in Fig 
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2 
ure 2, thereby accommodating the brake 
chain 16 for movement. The chain 16 is con 
nected to the brake mechanism proper of the 
car in a well known manner. 
My improved hand brake mechanism prop 

er comprises a chain winding drum A; a 
drum gear B: interrupted gears C-C; an 
operating shaft, D; a hand wheel E; a re 
leasable locking dog F; a ratchet member G; 
and stop members or dogs H-H. 
The chain winding drum A is mounted on 

a shaft 17 having the major portion thereof 
of square cross section and fitting similar 
openings in the drum, so that the shaft will 

5 rotate in unison with the drum. At the op 
posite ends, the shaft 17 is provided with 
reduced bearing portions 18-18, which are 
journaled respectively in bearing openings 
provided in the front and rear walls of the 
housing. As clearly shown in Figure 2, the 
bearing openings of the housing walls are re 
inforced by inwardly projecting bosses sur 
rounding the same, which bosses also engage 
the opposite ends of the drum member A to 
hold the same against endwise movement. 
The drum gear B is formed integral with the 
drum, and is located at the outer end thereof. 
The winding section of the drum is of coni 
cal form and has a pair of upstanding spaced 
lugs 19-19 thereon, to which the brake chain 
16 is secured, a pin or bolt 20 being employed 
for this purpose and extending through 
alined openings in the lugs and through the 
end link of the chain. The shaft 17 has the 
bearing member 18 at the outer end thereof, 
extending outwardly beyond the front wall 
12 of the housing. The ratchet member G is 
keyed to said projecting end portion of the 
shaft. The releasable locking dog, F coop 
erates with the ratchet member G and is piv 
oted between its ends on a pivot member 21 
fixed to the outer wall of the housing. At 
the inner end the member F is formed with a 
tooth engaging the teeth of the ratchet mem 
ber G and at the outer end is provided with 
an operating hand lever for releasing the 
same. As will be clear upon reference to Fig 
ure 1, the release dog F is so disposed that 
the handle end thereof overbalances the tooth 

50 member, thereby holding the latter engaged 
with the ratchet teeth of the member G 
through the action of gravity. 

5 
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The interrupted gear members C-C are of 
similar design but reversely arranged, as 
clearly shown in Figures 2, 3 and 4. Each 
of the gear members C has interrupted teeth 
22-22 thereon. The teeth 22 are arranged in 
spaced sets, and as shown in the present in 
stance each set comprises four teeth. The sets 
of teeth of each gear are spaced apart a dis 
tance equal to four teeth so that the inter 
rupted portions of each gear correspond in 
length to the toothed sections thereof. As 
shown in Figures 3 and 4, each gear C has 
three sets of teeth 22. On the outer side, 

wheel E fixed thereto. 
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each gear C is reduced in diameter, as indi 
cated at 23, said reduced section being pro 
vided with stop or ratchet teeth 24, which 
correspond in number to the sets of teeth 22 of 
said gear and are spaced apart equally. As 
clearly indicated in Figure 4, the teeth are 
so arranged that each tooth is located mid 
way between the opposite ends of the corre 
sponding set of gear teeth, and diametrically 
opposite the center of the interrupted sec 
tion at the opposite side of the gear. The 
two gear members are freely rotatably Sup 
ported on the operating shaft D, as clearly 
shown in Figure 2. The operating shaft D 
has its opposite ends journaled in bearing 
openings 25-25, provided in the front and 
rear walls of the housing, said openings being 
suitably reinforced by inwardly projecting 
bosses surrounding the same. . . . 
The shaft D projects outwardly of the 

front wall of the housing and has the hand 
As shown, the outer 

end of the shaft D is tapered and of angular 
cross section and fits within a corresponding 
opening provided in the hub of the hand 
wheel E. The usual holding nut 26 is pro 
vided at the outer end of the shaft D for 
securing the hand wheel in position. 
The gears C-C are provided with sector 

shaped openings 27-27 at the inner sides 
thereof, which openings are concentric with 
alined openings 28-28, receiving the oper 
ating shaft D. The shaft D is also provided 
with a sector-shaped lug 29, which works 
in the openings 27-27 of the gears C-C. 
The lug 29, as clearly indicated in Figures 3 
and 4, is of smaller size than the openings 
27-27, so that a certain amount of lost mo 
tion is provided between said lug and the 
gears C-C. The openings of the two gears 
C-C are so disposed that when the lug is in 
shouldered engagement with the right hand 
end walls of said openings, as viewed in 
Figures 1, 3 and 4, the gear members will be 
maintained in the relative position shown 
in Figures 3 and 4, that is the sets of teeth 
of the gears C-C will be staggered or alter 
nated, thereby presenting a continuous pe 
ripheral set of teeth which mesh with the 
teeth of the drum gear B. As will be evi 
dent, either gear C may be rotated in a con 
tra-clockwise direction, as viewed in Fig. 
ures 3 and 4, with respect to the other gear, 
thereby rotating the shaft D therewith and 
moving the lug 29 thereof out of engage 
ment with the righthand end wall of the sec 
tor-shaped opening 27 of the other gear. 
The clearance between the lefthand end walls 
and the lug 29 is such that the gears may 
be displaced relatively to each other to such 
an extent that the teeth 22-22 of said gears 
may be brought into transverse alinement, 
thereby also bringing the interrupted por 
tions into alinement. 

In order to limit the backward rotation 
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..of the gears C, a pair of stop members or dogs 
H-i-Hare-employed. As shown in Figures 
12 and 3, these dogs are located at the top 
of the housing and are pivotally supported 
on the side Wall of the housing and are urged 
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into engagement with the ratchet teeth of 
the gears C-C through the action of gravity. 
As most clearly shown in Figure 2, the stop 
dog H, which cooperates with the rear gear C, 
is so positioned that it engages the tooth 24 
of said gear: when the interrupted portion 
at the lower side of said, gear is opposed to 
the tooth of the gear. B. The idog H, which 
cooperates with the outer gear C, is also so 
'disposed that it will stop backward rotation 
of said gear when the interrupted portion at 
the bottom side thereof is disposed opposite 
to the gear B. as clearly shown in Figure 6. 
As will be evident, when the interrupted por 
tions of the two gears are in alinement and 
disposed opposite to the teeth of the gear B, 
the driving relation between the gears C-C 
and the gear B is broken, thereby permitting 

: free rotation of the gear B with respect to 
the gears C-C and the means for operating 
the same. 
In applying the brakes, the operation of 

my improved mechanism is as follows: The 
hand wheel E is rotated in a clockwise direc 
rtion, thereby rotating the gears. C-C in a 
clockwise direction also. Due to the relative 
arrangement of the lug 29 and the walls of 
the sector-shaped openings 27-27 of the 
gears C-C, the gears will be disposed with 
the tooth-sections thereof staggered, whereby 
the two gears together present a continuous 

: set of teeth meshing with the gear B. In 
case the two gears C-C are not positioned 
with the teeth staggered when the hand 
wheel is initially operated in a clockwise 
direction; the lug 29 of the shaft D will first 

; engage with the right hand end wall of the 
opening 27 of one of the gears, thereby 
definitely positioning the same with respect 
to the shaft. and then engage the right hand 
end wall of the -sector opening 27 of the 
other gear and dispose the same- so that the 
teeth thereof will be alternated with the teeth 
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of the first named gear. As the hand, wheel 
'E is further rotated in a clockwise direction, 
the two gears C-C acting together will effect 
continuous rotation of the drum gear B in a 
contra-clockwise direction, thereby impart 
ing similar rotation of the drum A and wind 
ing the chain thereon. During the winding 
operation, the locking dog G prevents back 
ward rotation of the chain winding drum and 
gear B, the dog holding the brakes tightened 
after the same have been applied. 

In releasing the brakes, the locking dog F 
is disengaged from the ratchet member G, 
thereby permitting rotation of the chain 
winding drum A. Due to the pull of the 
chain the drum A and gear B will be rotated 
in a clockwise direction, as viewed in Figures 

8,490 

13 and 6. Inasmuch as the teeth of the gear 
jB. are in mesh with the teeth of the gears C, 
the latter will be rotated in a contra-clock 
wise direction until stopped by the locking 

: dogs H--H. As shown in Figure 4, the lock. 
ing dog H cooperating with the rear gear C 
will arrest movement of the same when the interrupted portion of said gear is opposed 
to the teeth of the gear B. Assuming that 

70 

this gear has thus been arrested, the further is 
rotation of the gear. B in a clockwise direc 
tioni will effect rotation of the front gear: C 

: only. This gear will be thus rotated in a 
contra-clockwise direction until the teeth 

'ithereof clear the teeth of the gear B, as shown 380 
in Figure 6, the dog H cooperating with the 
front gear C. arresting movement of the lat 
ter so that the same will not be overthrown. 

. As will be evident, when the two gears C-C 
are in the last named position, the gear Biss 
will be free; to rotate with respect to these 
gears and the handwheel, thereby permitting 

: rotation of the chain winding drum in an 
unwinding direction without imparting ro 
spinning and protecting the brakeman 
against injury. - 

in case it is desired to back up or ease off 
the brakes, the operator manipulates the hand 
wheel in such a manner, as to follow up the&gs 
unwinding operation of the drum. During 
this action, the two gears C-C will be ar 
rested in succession in the manner hereinbe 
fore described, and when the teeth of both 

tation to the hand; wheel, thereby avoidingsgo 

gears are disengaged from the drum gear B$100 
the brakes will freely release, due to the rol 
tation of the gear: B without rotation of the 
driving gears C-C. As will be evident, the 
brake may thus be backed up or eased off to 
all extent corresponding at least to 
of the interrupted gears C. 

- The driving relation of the gears is clearly 
shown in Figure 5... wherein the teeth 22-22 
: of the two gears C-C are shown, as stag . 

four teeth i105 

gered, and arranged in series so as to proper-3 110 
..lv mesh with the continuous set of teeth of 
the drum gear B. In Figure 7, the releasing 
rosition of the mechanism is shown, wherein 
the gears C -C have the sets of teeth thereof 
in transverse alinement and the interrupted 115 

: nortions thereof also insalinement. As will 
be evident, the gears C-C in the last named 
position entirely clear: the teeth of the gear 
3, thereby permitting free rotation of the 
latter. 
I have herein shown and described what I 

inow consider the pteferred manner of carry 
ing out my invention, but the same is merely 
illustrative and I contemplate all changes 

20 

and modifications that come within the scope 125 of the claims appended hereto. 
I claim: 
1. In a hand brake mechanism, the combi 

nation with a rotary chain winding mem 
ber: of intermeshing gear means for actuat-il30 



4 

ing said member, certain of said gear means 
having interrupted teeth, said interrupted 

... gear means being rotatable to a position to 
completely disengage the teeth thereof from 

is the cooperating gear means; and means for 
positioning said interrupted gear means 
with the teeth disengaged, thereby permit 
ting rotation of the chain winding member 
in unwinding direction while said interrupt 
edgear means remain idle. 

2. In a hand brake mechanism, the combi 
nation with a rotary chain winding member; 
of intermeshing gear means for actuating 
said member, certain of said gear means hav 
ing interrupted teeth, said interrupted gear 
means being rotatable to a position to com 
pletely disengage the teeth thereof from the 
cooperating gear means, said gear means be 

10. 

ing actuated by rotation of said winding 
member in unwinding direction for moving 
said interrupted gear means until the teeth 
are disengaged; and means for stopping said 

2.20 

gear means in said last-named position, 
thereby permitting rotation of the chain 

25 winding member in unwinding direction 
while said interrupted gear means remains 
idle. 

3. In a hand brake mechanism, the combi 
nation with a chain winding member; of a 
gear member rotatable with said winding 
member; gear means rotatable about a fixed 
axis having teeth meshing with said first 
named gear member; means for rotating said 
gear means in brake tightening direction and 
maintaining the teeth thereof engaged with 
said first named gear when so rotated, said 
teeth of the gear means being disengaged 
from said gear member upon rotation of said 
gear means in a reverse direction, permitting 

30 

40 
lease of the brakes. 

4. In a hand brake mechanism, the combi 
nation with a chain winding member; of a 
gear rotatable with said member; a pair of 
gears cooperating with said first named gear, 
each gear of said pair having interrupted 
teeth, the gears of said pair being relative 
ly rotatable to aline the interrupted por 
tions thereof and disengage the teeth from 
said first named gear to allow free rotation 
of the winding member in release of the 
brakes. - 

5. In a hand brake mechanism, the com 
bination with a pair of gears rotatable about 

55 a common axis, each of said gears having 
interrupted teeth; means for rotating said 
gears in one direction and maintaining the 
teeth thereof in staggered relation, each gear 
being relatively movable with respect to said 
means when rotated in a reverse direction; 
a rotary chain winding member; a gear fixed 
to said member and normally meshing with 
the teeth of said pair of gears; releasable 

45 
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locking means for preventing backward ro 
65 tation of said winding member, backward 

free running of the winding member in re 

1,858,490 

rotation of said member when said locking 
means is released effecting relative movement 
of said first named gears and disengagement 
thereof from the gear of the winding mem 
ber. -- 

6. In a hand brake mechanism, the com 
bination with a rotary winding member; of 
a gear fixed thereto; releasable locking means 
for holding said winding member againstro 
tation in unwinding direction; gear means co 
operating with said gear member; operating 
means for rotating said gear means and pro 
viding constant engagement of the teeth 
thereof with said gear member to rotate 
the winding member in chain tightening di 
rection, the teeth of said gear means being 
relatively displaceable circumferentially 
about the axis of rotation thereof to interrupt 
the engagement thereof with said gear mem 
ber and permit free rotation of the latter and 
the chain winding member in release of the 
brakes. 

7. In a hand brake mechanism, the combi 
nation with a rotary winding member; of a 
gear fixed thereto; releasable locking means 
for holding said winding member againstro 
tation in unwinding direction; gear means 
cooperating with said gear member, said gear 
means having sets of relatively displaceable 
teeth; operating means for actuating said 
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95 
gear means and disposing the sets of teeth 
thereof in continuous series when actuated 
in brake tightening direction, said sets of 
teeth being movable with respect to each oth 
er to interrupt the continuity thereof; a ro 
tary winding member; and a gear fixed to 
said member and having the teeth of the 
gear means meshing therewith when the 
operating means is actuated in said wind 
ing direction, said sets of gear teeth being 
moved relatively to each other by said gear 
member upon release of the locking means 
and rotation of the winding member in un 
winding direction, thereby interrupting the 
continuity of the teeth and permitting free 
rotation of the winding member. 

8. In a hand brake mechanism, the combi 
nation with relatively rotatable gear mem 
bers, each having interrupted teeth, said gear 
members being rotatable about a common 
axis; a chain winding drum; a gear fixed to 

... Said drum, said gear having a continuous set 
of teeth normally meshing with the teeth 
of said first named gears; and a rotary ac 
tuating member coaxial with said first named 
gears and having shouldered engagement 
there with when actuated in brake tight 
ening direction, said shouldered engagement 
holding the teeth of the gear members stag 
gered, thereby providing a continuous set of 
teeth meshing with said drum gear, each of 
said first named gear members being rotat 
able backwardly with respect to the actuating 
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member to dispose the interrupted portions 
thereof in alinement, said first named gear 30 
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members being moved relatively to each other 
by backward rotation of the drum gear to dis 
engage the teeth of all of said first named 
gear members and permit free rotation of 
the drum. 

9. In a hand brake mechanism, the combi 
nation with a chain winding drum; of a gear 
fixed to the drum; relatively rotatable gear 
members having interrupted teeth meshing 
with Said drum gear; means for rotating said 
gear members and maintaining the teeth 
thereof staggered to provide a continuous set 
of teeth meshing with said drum gear; lock 
ing means for arresting backward rotation 
of said gear members and positioning the in 
terrupted teeth thereof in transverse aline 
ment; and releasable means for locking the 
drum against backward rotation. 

10. In a hand brake mechanism, the com 
bination with a chain winding drum; of a 
gear fixed to said drum; relatively rotatable 
gear members having interrupted teeth mesh 
ing with said drum gear, said gear members 
being rotatable about a common axis; a ro 
tary operating member having a lost motion 
connection with said gear member, said op 
erating member when rotated in one direc 
tion driving said gear members and main 
taining the teeth thereof staggered, said gear 
members each being rotatable backwardly 
With the operating member and with respect 
to the other gear through backward rotation 
of the drum gear; and stop means for limit 
ing backward rotation of said gear members 
and bringing the interrupted portions there 
of in alinement, thereby breaking the con 
tinuity of engagement with said drum gear 
and permitting free rotation of the latter in 
release. 

11. In a hand brake mechanism, the com 
bination with a rotary operating shaft; of a 
pair of gears having interrupted teeth, each 
rotatably mounted on said shaft; a lost mo 
tion driving connection between said shaft 
and each gear, having shouldered engage 
ment therewith for maintaining the teeth of 
said gears respectively staggered when ro 
tated in brake tightening direction; a chain 
Winding drum; and a gear fixed to said drum 
and meshing with said interrupted gears. 

12. In a hand brake mechanism, the com 
bination with a rotary operating shaft; of 
a pair of gears on said shaft, each gear hav 
ing an interrupted set of teeth, said gears be 
ing independently rotatable; a lost motion 
driving connection between said shaft and 
each gear, Said connection maintaining the 
teeth of said gears staggered when rotated 
in brake tightening direction; a locking dog 
cooperating with each gear for limiting back 
Ward rotation of Said gears, said dogs arrest 
ing backward movement of both gears when 
the interrupted sections of said sets of teeth 
thereof are transversely alined; a chain wind 

5 

ing drum; and a gear fixed to said drum and 
meshing with said interrupted gears. 

13. In a hand brake mechanism, the com 
bination with a rotary operating shaft; of a 
pair of gears on said shaft, said gears being 
independently rotatable; a lost motion driv 
ing connection between said shaft and each 
gear, said connection maintaining the teeth 
of said gears staggered when rotated in brake 
tightening direction; a locking dog cooper 
ating with each gear for limiting backward 
rotation of said gears, said dogs arresting 
backward movement of both gears when the 
interrupted teeth thereof are transversely 
alined; a chain winding drum; a gear fixed 
to said drum and meshing with said inter 
rupted gears; and a releasable locking dog 
for normally holding said chain winding 
drum and drum gear against rotation in un 
winding direction. 
In witness that I claim the foregoing I have 

hereunto subscribed my name this 10th day 
of October, 1930. 

HENRY FUCHS. 
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